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Are private eolleges and universities in this coun- 
yworth saving? If so, something effective must be 
bhe soon. 

§ ‘hese institutions rely chiefly upon voluntary dona- 
ons from private persons for their support. Some 
t these contributions, received in the early days, 
ive been set aside as endowments from which they 
the interest. But what amounts to a social revo- 
ition has taken place since the depression, with its 
pidemic of bank failures and many other misfor- 
ines. Income on investments has fallen so that 
stitutions now receive only about half as much 
rom their endowments, and a new spirit is abroad 
Ftoughout the land of letting Uncle Sam provide 
teverything with tax money. The idea of volun- 


SHALL THEY SURVIVE? 


By Dr. E. V. COWDRY 


PROFESSOR OF ANATOMY, WASHINGTON UNIVERSITY MEDICAL SCHOOL; DIRECTOR OF RESEARCH, BARNARD FREE SKIN 
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tarily giving has become almost a thing of the past, 
except to the American Red: Cross and War Chests. 

Yet in the past these private educational institu- 
tions have made great contributions to the wealth 
of the nation in the training of leaders in business, 
in the professions and in science and letters. In 
addition, they have helped to keep education free 
from regimentation and governmental control. This 
freedom in higher education is a priceless national 
asset. We have seen the consequences of its absence 
in Europe in the rising tide of totalitarian philosophy 
and practice. We take pride, also, in our great 
American public-supported institutions, which at 
present operate likewise in an atmosphere of intel- 
lectual freedom. The continuance of their greatness 
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depends in no small measure upon their labor side 
by side with these private competitors, and healthy 
exchange of personnel and ideals between the two is 
for their common good. 

Henee, it is clear that, in the interest of the public 
institutions and of the public generally, the private 
colleges and universities are worth saving. How im- 
minent is their need for aid? How great is it? How 
can it be met? How can it be met without sacrifice 
of their freedom from governmental control? 

The difficulty is that these great private educational 
institutions are highly individualistic and have never 
spoken with one voice on anything, the reason for 
which is not far to seek. It is because they differ so 
widely, like individuals, both in heredity and in en- 
vironment. The great pioneers were firmly estab- 
lished chiefly in the Atlantic States by far-sighted, 
publie-spirited citizens before tax-supported educa- 
tional institutions took hold. These have much in- 
herited wealth, and, backed by generation after gen- 
eration of influential alumni, are complacent in their 
strength and unwilling to make common eause with 
their weaker and younger fellows. Size is, however, 


not a measure of excellence and survival may not 


depend entirely on performance. 

Where little tax money goes to higher education 
the citizens, if they give any serious thought to the 
problem, will be more likely themselves to contribute 
freely. Coneretely, the receipts by institutions of 
higher education per capita of total population from 
public sources (taxes) in Massachusetts in 1939-40 
were less than in any other State of the Union, or 
only 64 cents. During the same year the private gifts 
per student enrolled in its colleges and universities 
amounted to $47.72. The State of Connecticut was 
more generous on both counts, the receipts per capita 
from public funds were $1.12, while private gifts of 
$101.51 per student were considerably greater than 
in any other State. 

In the West the reverse holds to the great disadvan- 


_ tage of private institutions. For example, in Califor- 


nia, certainly not second to Massachusetts or Con- 
necticut in the number of wealthy persons, the re- 
ceipts per capita of total population from public 
sources were $2.87, or more than four times that of 
Massachusetts and twice that of Connecticut, while 
the private gifts per student enrolled in this self- 
same year were only $17.83, or about one third as 
much as in the Eastern States. 

Thus, danger for private institutions lies in the fact 
that they must compete with publicly financed insti- 
tutions in areas where the habit of private giving is 
lacking, as in California, and in numerous States in 
which but little private wealth is available. Some 
say: “Well, if they can’t swim, let them sink,” while 
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others are of the opinion that they should receive 
helping hand. 

In 1941-42 the public institutions of higher edue 
tion received for current “educational and gener 
purposes” $251,820,909 of government funds (fej 
eral, state and local) ; whereas, the private institytio, 
received only $18,885,751 in government suppo 
Any day now legislation may be enacted increasi, 
the federal contribution to several hundred mili, 
dollars. The only question considered seems to } 


How can state and municipal universities and collegg - 
receive these large sums without federal contro] 
education? No anxiety is expressed as to what th on 
would do to private universities and colleges. Yd “@ 
for the public institutions alone to be aided woul” 
accelerate the decline of the private ones. P. 
In 1931-32 public institutions served 41.8 per cen # 
of the nation’s students. Since then the number hg 4 
steadily increased to 53.3 per cent. in 1939-40, th a 
latest period for which figures are available. Thi 
shift of students from the private to the public insti ma 
tutions is likely to inerease. s 
Marked inequality is evident in dependence 
students’ fees. The public institutions were able x 
operate in 1941-42 by deriving only 16.6 per cen * 


of their budgets from payments by students; whereas 
private institutions were compelled to collect 49. 
per cent. from this source. 

The higher fees charged students by the priva 
institutions are unavoidable, though they have mor 
permanent endowment than the public ones. In 19 
a year in which only 1,440 institutions reported o1 
endowment to the U. S. Office of Education, privat op 
educational institutions had $1,482,234,105 of endow tal 
ment, as compared with $204,048,662 for public m = 
stitutions. But the interest from this endowment ha 
steadily decreased from 5 per cent. or better, 1 
about 3 per cent., and because of business uncertaint] tther 
and high taxes, financial aid given voluntarily i Cc 
shrinking. This decrease in interest from endowmentqyy 
hits the private institutions harder than it does th¢ i 
public ones, because they are more largely dependent bn 
on it. 

There is another factor which bears down mor ‘ 
heavily on the private institutions than on public ones mab] 
During the depression sizeable government graniggg |.) 
were made to the latter for new buildings and equp ay... 
ment, but not to the former. Consequently, the P"a i, ,. 
vate institutions must compete under the double 
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icap of less income and inferior physical plants. enoe 
In order to justify the higher fees from students ,..; 
the private institutions must somehow give more “MM; 


them than the public institutions do. This means th, 
they must offer teaching of higher quality. The “9M, 
pulse to survive is a great incentive to improvemeti 
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elve gallant efforts are being made, and these institutions 
ye bearing their share in the war effort. 

edue The main problem centers in the teaching staff. 
et us consider the condition of teaching employment 
( feg general, irrespective of whether it is in private or 
public institutions, before discussing the special hand- 
ppo iaps existing in the former. Testimony was given 
st year by Dr. Robert P. Ludlum, representing the 
American Association of University Professors, at 
0 rings before a subcommittee of the <.ommittee on 
pineation and Labor of the U.,S. Senate. This tes- 

mony related to the staffs of both public and private 
Me jystitutions and brought out the fact, well known to 
Ye the sufferers and quickly forgotten by the public, 


” that the salary imereases enjoyed by some have been 
wall and quite insufficient to compensate for the 
” great increase in the cost of living, while others are 
- till laboring under the handicap of salary cuts made 
during the depression. But the names of the insti- 
oi tutions stil] operating in whole or in part at the de- 
sie pression salary level were gracefully omitted. 
No consideration of the general problem of salary 
: “TM i; complete without emphasis on employability. In 
si wademic circles most individuals past forty years of 
in age continue with their work, but inereases in salary 
- ome to them slowly or not at all. They may have 
"Be reached the peak; but. “peak” is not the word, for it 
: ignifies something high. The point is that they are 
te uually not in demand by other institutions, because 
ion policy is widespread to seek out young and prom- 
sing candidates for important posts. Consequently, 
do 
those who are past forty carry on, but salary increases 
Pm i not necessary to retain their services. It is doubt- 
a ful whether in any other walk of life advances in 
r ulary cease so soon. My friend, Courtney Werner, 
| ; has aptly said that a university professor is one who 
, sends half his life cultivating good tastes and the 
‘Be “ther half denying them. 
i Coming now to employment of staff in private in- 
‘titutions, a marked difference from public institu- 
den tons is apparent. Instead of individual salaries 


bing known, they are secrets not to be divulged on 
pain of dismissal. True, some of those at the top 
teeive better salaries than are ordinarily paid in 
public institutions, but those in the middle and espe- 
tilly near the bottom are underpaid, and very little 
tan be done about it. There is not enough money 
go around. And there is the dreadful uncertainty 
of the survival of private institutions in the postwar 
‘poch. Staff members have the jitters and deans are 
tixious but outwardly confident for their own par- 
lecular faculties. Indeed, the greatest threat to pri- 
‘ale institutions is a massive exodus of staff mem- 
lers.. ‘Phe influences promoting this exodus are not 
lard to find, 
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M. H. Trytten, of the Office of Scientific Personnel 
of the National Research Council, has eloquently de- 
seribed the lure of expanding industry. Note, as he 
has, that this will come at a time when the universi- 
ties and colleges are least able to supply the demand, 
because education has been curtailed. Add to this the 
probability that industry will be aided by Govern- 
ment, and that the high seale of living somehow will 
be maintained except for those in non-profit private 
institutions of higher education, who are the forgot- 
ten ones. President Conant, of Harvard, has urged 
industrial laboratories not to “kill the goose that lays 
the golden eggs.” It is not only industry in the lim- 
ited sense of this term that may deplete the private 
institutions of their staff members, but also the in- 
creasing attractiveness of extramural employment all 
along the line, since universities are universal in their 
services. 

Consider the public educational institutions with 
which the private ones must compete. The Univer- 
sity of California has come forward with a $27,000,- 
000 building program, and others will not be far 
behind. A federal appropriation of $300,000,000 to 
the States for education is contemplated, a large share 
of which will go into buildings. Imerease in demand 
for staff will follow construction of buildings as cer- 
tainly as day follows night. Where are these thou- 
sands to come from? 

In 1941-42, 1,067 ‘private universities, colleges and 
professional schools reported 67,706 “full time equiva- 
lent” staff members, not counting those in the summer 
schools. Are these to melt away? What advice can 
we give them, as well as thousands of returning vet- 
erans now on leave from private institutions? Secur- 
ity is what they seek for themselves and their families, 
present and future. If they are young and expect to 
make several moves before they settle down, public 
institutions have no great advantage. If, however, 
they are nearing the critical age of forty, employment 
in a tax-supported institution is more attractive. 

Whereas the shift of students from private to pub- 
lie institutions, already referred to, will be gradual 
but at an increasing tempo, the shift in staff may 
take place quickly, massively, like a land slide, ag- 
gravating the loss to industry, and then the quality 
of instruction will surely deteriorate so that excuse 
for survival of private institutions will evaporate. 

The big question is, How ean federal aid properly 
be extended to them? They do not want federal con- 
trol, and Congress is rightly averse to extension of 
this control, especially in education. Legislation 
might be enacted to provide $100,000,000 to salvage 
private higher education. But how much should be 
given and to which institutions? A mad scramble 
might ensue for federal money. Control by the Fed- 
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eral Government inevitably would follow the dollars. 
This would be a disadvantage, but beggars can’t be 
choosers. The fortunate ones would soon be back 
for more. 

An alternative would be to adopt the pound-per- 
pound plan which has been successful in the Union 
of South Africa or some modification of it, whereby 
the Federal Government would mateh dollar for dollar 
certain voluntary gifts to private institutions. Though 
this, unlike outright aid, would definitely encourage 
wealthy citizens to give at a time when the Govern- 
ment seems bent on their suppression, administrative 
difficulties would be legion. For a bureau in Wash- 
ington to decide which gift to which institution should 
be matched and which should not would be an em- 
barrassing task. It would bring a steady stream of 
supplicants to the nation’s capital, generate much 
hard feeling, and Congressmen and Senators continu- 
ally would be worried by the folks at home. 

But there is a way by which financial aid can be 
extended without each institution having elaborately 
to present its case, without accompanying federal con- 
trol and in such a form that it will stabilize financial 
structure of educational institutions and encourage 


_ them to help themselves. 


If our elected representatives in Washington are 
agreed that private initiative in higher education must 
be preserved, they might well give serious considera- 
tion to a plan presented at a hearing of a Subeom- 
mittee on Health and Education (Senator Claude 
Pepper, chairman) last December. ‘ 

This involves the issuance of a special series of 5 
per cent. Government bonds, purchasable only by 
these non-profit institutions of higher education up to 
a certain fraction of their endowment, as recorded in 
the U. 8. Office of Education. The bonds would be 
non-transferable and have a life of about 25 years. 
It is questionable how much each institution should 
be permitted to buy. To make this a fraction, say one 
half, of their endowments on record in the U. S. 
Office of Education would be simple; but it would 
give the greatest relief to those with the largest 
endowments. 

An apparently fairer method would be to base 
the privilege of buying such bonds on the volume of 
educational service rendered during 1940, the last 
normal year in this country. A formula could easily 
be devised which would give an index purchase figure 
for each institution taking into consideration not only 
the total number of students enrolled but also the per- 
centages of students who were part-time in summer 
or night school, full-time in regular courses and post- 
graduates. Since the educational service rendered per 
student in these and other categories is not the same 
under all conditions, it would be obviously unjusti- 
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fiable to allow two institutions having the same tot 
enrolment to ‘purchase equally unless their index i 
chase figures were the same. _ 

Suppose that $750,000,000 in federal securities ye 
to be purchased, the Government paying 5 per ce, : 
would be giving about 3 per cent. above the usual 
of say 2 per cent. It would, therefore, be grantinil 
without fear or favor an actual subsidy of $22,500.00 
per annum, or 3 per cent. of $750,000,000. 1, 
amount is small in comparison with the issue at stak 
In the event of a specified general and sustained ys 
in rate of interest on investments, the subsidy woul 
no longer be needed and a provision in the bonds 
cover this contingency might go into effect so tha 
they would be retired by the Government. 

It is easy to think of objections to this or any othe 
plan of salvage and to use them as excuses for doin 
nothing. One objection is that it would help that ‘ 
strong as well as the weak, and some institutiongmme™” 
which are perhaps not worthy. But private highegmme 
education is a great non-profit industry of value t gh 
the nation, which as a whole requires a transfusiog 4 . 
without invidious distinction as to its parts. iced, 

Some persons have expressed doubt as to the legal... to 
ity of such legislation. To these I quote the following 
from an opinion kindly rendered by Mr. Elmer f 
Hilpert, professor of constitutional law in Washing 
ton University, which reads in part as follows: 


Ri 


It is clear that the proposed scheme would not excee( 
the delegated powers of Congress. Congressional powe 
to spend to promote the general welfare is not limite 
to the narrow range of purposes with respect to whicl THE 
Congress has power to regulate. Under its power tt 


spend for the general welfare the federal government sup ots 
ports a variety of activities in fields in which it has m 4 rs 
and 5} 


power to regulate. Among these is the Office of Edu 
cation. Hence, the promotion of collegiate and univerggggid ait 
sity education is clearly within the analogies of federaljand no 
expenditures that have been sustained. hen rr 
Nor would the expenditure of federal tax receipts (most r 
pay the proposed ‘‘advantageous’’ interest rates violat@i: pos 
the due process clause of the constitutions It is true that ington 
public money may not be diverted to private purpose pests 
within the meaning of the due process clause. But Over vanish 
aid to a private person or institution is for a purely pt iter | 
vate purpose. There are many instances where public adj 
to private institutions ean be, and has been, sustained 4 ~ 
sufficiently serving a great purpose to meet the test 
the due process clause. It is hard to conceive of thé works 
Supreme Court’s failing to recognize that public aid cal 
private colleges and universities is closely related to them of des 
development of a trained personnel essential to a nation 3 malar 
welfare, both in peace and in war. over 
Neither does the proposed scheme constitute an 
lishment of religion in violation of the First Ament: ase 
ment, even if its benefits are extended to so-called sqm ™d “ 
tarian institutions. Such governmental support would n° Stock 
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¢ within either the historical meaning of the term— 
.pishment of religion—or within the reason for the 
itutional rule prohibiting the establishment of re- 
op, Realistically, sectarian colleges and universities 
Bm exclude avowed theological seminaries) do not exist to 
7 neuate a religion but to provide secular education; 
jneither do they as a general rule restrict admission 
ME jembers of the sect supporting such institution. 

i ind the preference of colleges and universities as inves- 
L.in the proposed bonds would not deny equal protection 
bthe laws to those excluded from investing therein. Not 
zy preference in legislation is a,denial of equal pro- 
ion of the laws. If classification is necessary to ac- 
mplish the purposes of the legislation and if the classi- 
ads ion is reasonably related to the accomplishment of 


) thalse purposes, then, assuming the validity of the legis- 
tive purpose and objective, the legislation will not fail 
othelimmercly because there is such preferential or differential 


ratment among the body of citizens. Here the very 
bject of the legislation is to provide advantageous in- 
stments for private colleges and universities. Conceding 
iat such aid to private institutions sufficiently serves a 
uiblie purpose to meet the requirement of due process of 
bw, the preference of such private institutions is a neces- 
uty device to effectuate the object of the legislation. 
Indeed, if the requirement of equal protection of the laws 
ee to be given a doctrinaire interpretation, the legis- 


Tre literature on the Near East is full of specula- 
tive references to climatic changes as having altered 
he history of its peoples. Depopulation of Palestine 
ind Syria in ancient times, shifting of caravan roads 
ind cities, loss of soil fertility, wars between sedentary 
ind nomadie peoples have at one time and another 
len related to rainfall and vegetation changes. In a 
most recent book by W. C. Lowdermilk? the problem 
posed anew. In opposition to Ellsworth Hunt- 
ington’s? claim for climatic changes, its author sug- 
gests that soil erosion is chiefly responsible for the 
By Wshing of wealth and power in the Near East. In 
iam ““er sources the evidence in favor of climatic controls 
i equently referred to vanishing forests, to shrinking 
toplands and to abandonment of elaborate water 
works. In the other eamp are those who emphasize 
wcial factors as degeneration of farm practices, raids 
if desert nomads, excessive taxation and diseases like 
jtalaria. The issues have been under discussion for 
Wer two generations, but they are not merely aca- 


“Palestine, Land of Promise.’’ New York, 1944. 

*“The Transformation of Palestine,’? Boston, 1911, 
ad ‘SClimatie Fulsations,’’? Hyliningskrift Sven Hedin, 
Stockholm, 1935. 
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lature would find itself in a constitutional straight-jacket, 
for the very purpose of much legislation is to single out 
some public need and provide the means to meet it. 


The unkind may say that this is altogether too 
simple a solution devoid of attractive red tape. It 
would not result in the growth of a large bureau, ap- 
plicants would not flock to Washington, and our 
elected representatives there would have no oppor- 
tunity to display their prowess in the support of the 
schools and colleges at home. It would simply be the 
right of all private institutions of higher education 
listed in the U. S. Office of Education to avail them- 
selves of this federal aid in proportion to the eduea- 
tional service they perform. 

The idea of issuing a special series of 5 per cent. 
non-transferable Government bonds is mentioned be- 
cause it seems to be workable. But any plan of fed- 
eral aid unaccompanied by federal control would be 
welcome. The time for inaction is past. It is up to 
these great private schools and colleges from Maine to 
Florida and from Washington to California and in 
between to get together and tell the public what they 
really want, for legislation may be passed almost any 
day, which, by supporting only public institutions, will 
make their survival even more precarious. 


RAINFALL PERIODICITY IN RELATION TO MALARIA 
AND AGRICULTURE IN THE NEAR EAST 


By DR. HELMUT DE TERRA 
VISITING PROFESSOR OF GEOGRAPHY, THE OHIO STATE UNIVERSITY 


demic. On the contrary, they have eminent practical 
value. If the planners in the Near and Middle East 
would know what to guard against and at what time 
adverse climatic factors might arise, it would mean 
the saving of many human lives and of large sums 
of money. Already vast projects of land reclamation 
are under way in Palestine. Others are scheduled and 
will be tried out in adjoining regions which stir afresh 
under the touch of reformist movements. Hence a 
clarification of the issues is as timely as it is desirable. 

It seems to me that a new approach to this complex 
question ean be found in analyzing observable climatic 
records and in relating these to one of the better- 
known scourges like malaria and crop failures. Rain- 
fall of course is the most important climatic factor 
in these lands. Meteorologice recordings go back suffi- 
ciently in time to permit of definite conclusions as to 
the periodicity of rainfall and water supply. Long- 
range recordings are available from stations like 
Beirut, Haifa, Jerusalem, Gaza and others. A pre- 
liminary study of these records tends to disclose that 
a very real control has been exercised over the welfare 
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of those lands for the last thirty years by observable 
minor climatic variations, 

The accompanying rainfall graphs (Fig. 1) repre- 
sent a period of sixty-six year's. The data were taken 


from government sources as well as from H. H. Clay-. 


ton’s “World Weather Records.”* These graphs dis- 
close the following tendencies. A rainfall periodicity 
making for alternate wet and dry “p ” with rain- 
fall maxima corresponding roughly with sunspot max- 
ima. Years with excessive rainfall tend to recur in 
phases of 10 to,12 years, namely, 1883 to 1893, 1893 
to 1906, 1906 to 1917, 1917 to 1929 to 1938. Wet and 
dry phases have their own oscillations which run 
counter to their respective tendencies. This intro- 
duces a non-periodie element which is presumably due 
to local storms. The single phase appears to swing 
away from the total average rainfall by three and 
four inches, e.g., a rainy phase shows an aggregate 
surplus of four inches over and above the general 
mean (Beirut: 35.2 inches). Years with excessive 
rainfall within a wet phase show increases of 30 to 
50 per cent. of the general rainfall mean and up to 
70 per cent. from one rainy season to another. The 
rainfall curves also indicate a secular change as re- 
vealed by a slight downward trend toward aridity. 
Whether this is in the nature of a cyclic process or 
whether it is a one-way change cannot be determined. 

Significant also is that excessively wet years are 
preceded by one or two dry years. This means that 
after a drought season streams have to remove un- 
usual quantities of weathered rock with resultant over- 
loading and widespread pending. In such rainy years 
lakes and open reservoirs experience a sudden ex- 
pansion, forming additional breeding grounds for 
malaria mosquitoes. This is especially true for the 
dry wadis and for the coastal dune belt, where suc- 
cessive dune ridges accompany the shore through 
which the streams must eut in order to reach the 
Mediterranean. On the inland plains such rains lead 
to flooding of valley floors and the formation of stag- 
nant pools. At such times climatic optimum econdi- 
tions prevail for a malaria epidemic. 

To substantiate and clarify this relationship it 
should be remembered that it was the late malari- 
ologist, Dr. I. J. Kligler,* formerly of the Rockefeller 
Institute, who demonstrated that in Palestine malaria 
spreads with the seasonal rhythm of rainfall and air 
temperature. There the rainy seasons last from Oc- 
tober to April while the summers are dry and hot. 
It is in the spring that cisterns, ponds and lakes are 
filled with water and that stagnant pools oceur in 


3I wish to acknowledge with sincere thanks the assist- 
ance of Lloyd Stevens, acting director, Statistics Division, 
U. 8. Weather Bureau, who furnished me with certain 
data. 

«**The Epidemiology and Control of Malaria in Pales- 
tine,’’? Chicago University Press, 1930. 
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the valleys. These are the ideal breeding grounds § 
the malaria hosts. Since the rainy season gene», 
will come to an end in April and with air tempe 
ture rising from then on, larvae of the malariae 
ing mosquitoes will mature quickly. The maj, 
parasites in their mosquito hosts will complete ¢) 
regenerative cycle within a month. This means 4 
in May mosquitoes begin to play their deadly ro, 
malaria hosts. From then on the percentage 
malaria infections rises steeply until an optimyy 
reached in June and July. In August begins a wall 
ing which lasts until November when rains and |oy 
temperatures cause a “dormant phase.” This od 
erally lasts until the following spring. According 
Kligler’s careful studies this seasonal rhythm is foug 
in the coastal plains where the mosquito hosts becog 
active twice. In the inland plains. however, the y 
laria optimum is reached in the fall occasioned by 
later activity of a different species and at a time ¢ 
greater humidity. Kligler’s observations were ¢« 
ried out over a period of two and a half years (1924 
1926) and his graphs indicate a rapid rise of malarj 
infections at the end of 1926. This epidemic coincid 
with one of the prominent wet phases in Fig. 1. 

This striking relationship between rainfall m: 
imum and malaria epidemic is confirmed by recor 
of previous epidemics in the Near East. The calam 
tous epidemic of 1917-19 which struck Syria, Trans 
jordan and Palestine is well known. It had bee 
suspected that this outbreak was due to an unusu 
influx of malaria carriers through Turkish and Allie 
troop movements from countries further east a 
southeast. However, this outbreak was not confine 
to these regions but it also affected areas like Gree ; 
and the Balkan countries where relatively fewemmmprtes ( 
malaria carriers of eastern origin were stationed dur 
ing the war. Hence it would seem more plausible tt 
relate this epidemic to the excessively wet phase tha 
prevailed during these years, especially since thos 
countries have similar rainfall régimes (Fig. 1). Pre 
ceding it, in the years 1911-1912, Briinn and Gold 
berg’ recorded an unusually high percentage of 
laria in the Judean Hills. This also was a time Ol 
abnormally high rainfall (Fig. 1). Still. earlier Dr A 
John Cropper (Journal of Hygiene, V, 1905) fount 
a high rate of infections for the years 1904-05 
Jerusalem. Again this corresponds with the weg 
phase recorded in Fig. 1. — 

That the waning of the great epidemic of 1917-19 
could not be attributed solely to anti-malarial me 
sures was plainly admitted by the Malaria Comms 


fell 


sion of the League of Nations. The question © ¢ 
5‘*Die Malaria Jerusalems und ihre Bekiimpfung.” 
Zeitschrift fiir Hygiene, Vol. 75. a 
6 ‘Reports on the Tour of Investigation in Palestine 
1925,’’ of Nations Health Commission, Th 
1925. 
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fning the controlling factor of malaria epidemics 
the Near East was thus left unanswered. — 
Theoretically speaking, a climatic control of ma- 
pia epidemiology in the Near East may work out 
iferently if we admit that any abnormality of rain- 
ean produee social stress conditions in marginal 
us. Exeessive drought, for instance, frequently 
ees desert dwellers to overrun the adjoining farm- 
us in their seareh for food resourees. If this 
mught is followed by a rainy phase, a malaria op- 
imum will be reached, by both a sudden influx of 
@ilaria carriers and rapid expansion of breeding 
munds. No data are available to me to indicate 
tit such an epidemic was caused ever by a drought. 
m any event such a contributing factor can hardly 
‘called social when it is induced by climatie pro- 
ses. which cause the burning up of croplands or 
msiures in times of drought. 

This latter aspeet leads to another relationship con- 
tring the impact of wet and dry climatic phases 
on food erops in the Near East. Sufficient data 
te already at hand to prove that bumper crops of 
eat and barley, the chief staple farm products, 
Pincide with wet phases and conversely crop failures 
hh dry phases. The data submitted on the graph 
me based on statisties from Syria and Palestine. 
itis, as well as other aspects, will be more fully 
itscribed on another occasion. 


Fig. 1 


The climatie agencies which produce these rainfall 


—Jervsalem/---- Beirut Haifa/ — Sunspets/ E Maleria Epidemic / BC good-/ CF bad crops 


changes would seem to be influenced by the sunspot 
eyele, yet it remains to be seen how exactly this 
relationship works in terms of atmospheric circula- 
tion. It has been suggested to me by H. Bowman 
Hawkes, of the Department of Geography at Ohio 
State University, that the alternate phases might be 
induced by a periodic shifting of the cyclonic storm 
tracts in the Eastern Mediterranean. This will re- 
quire a special study which is at present under way. 

Once more it becomes apparent that the study of 
climatie changes and their impact on human society 
must rely on demonstrable observations rather than 
on inferences drawn from historic records. Of all 
other approaches, the geographic method lends itself 
better to a full elucidation of these inter-related proe- 
esses because it can synthesize what would otherwise 
remain unrelated to observable facts. In this ease 
it would seem that rainfall periodicity once recog- 
nized and substantiated by more data may actually 
lead to the prediction of conditions conducive to epi- 
demies and crop failures. In this manner it may be 
possible not only to undertake preventative measures 
but to understand more clearly the relationship be- 
tween climate and human planning. And if, as in 
this case, the relationship could be fully understood 
on the basis of observable records, I can see no objee- 
tion to an acceptance of Huntington’s theory whereby 
the historic fate of Near Eastern nations has at cer- 
tain times been greatly affected by changes of climate. 


ni 
Derg | 631 
Mpe 
v 
is 
ari 
d 20 eee 
lie uy VG 
Sed 
BRS 
2 gu tet 
ale, 


MERTON B. WAITE 


Dr. Merton B. Warts, plant pathologist, retired 
from the Bureau of Plant Industry, U. 8. Department 
of Agriculture, died at Garfield Memorial Hospital, 
Washington, D. C., on June 5, 1945. He had been in 
good health up to the time of his death. 

He was born in Oregon, Illinois, on January 23, 
1865. He graduated from the University of Illinois 
in 1887. He was assistant to Dr. Burrill for a year 
and went to the U. S. Department of Agriculture in 


-1888 as assistant pathologist in the Division of Vege- 


-table Pathology, the forerunner of what is now the 
Fruit and Vegetable Disease Investigation Unit of 
the Bureau of Plant Industry. 

He was in charge of this type of work up to the 


‘time of his retirement in 1935. His researches in this 


field are of outstanding importance to horticulture. 

He was the first (1891) to prove the insect trans- 
mission of any plant disease, in this case the bacteria 
causing fire blight of pomaceous fruits. His paper 
describing the work was presented to the American 
Association for the Advancement of Science in 1891. 
This was about the same time that Theobald Smith 
and associates, 1891, proved the transmission of tick 
fever of cattle. These were the first demonstrations 
of insect or tick transmission of plant and animal 
diseases. These two pioneer demonstrations led to 
the work which proved that malaria and yellow fever 
were carried by mosquitoes and to the beginning of 
control of these and similar diseases. His work on 
cross pollination of fruit varieties led to the success- 
ful production of orchard crops of apple, pear, sweet 
cherry and other fruits. 

Dr. Waite was lecturer on plant diseases in the 
Graduate School of the Department, of Agriculture 
from 1930 to 1938 and lecturer on plant ecology from 
1932 to 1938. 


He was awarded the honorary degree of doctor of. 


agriculture by the University of Maryland in 1919. 
He was a charter member and twice president of the 
Botanical Society of Washington, fellow of the 


SCIENTIFIC EVENTS 


PLANS OF THE GENERAL ELECTRIC COM- 
PANY FOR A NEW RESEARCH 
LABORATORY 


A NEw building for the Genera! Electric Com- 
pany’s Research Laboratory, which will afford some 
fifty per cent. more space than present facilities pro- 
vide, will be erected at a cost of $8,000,000 near 
Schenectady, N. Y. Construction will begin as soon 
as WPB approval can be obtained. 
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American Association for the Advancement of { 
ence, charter member of the American Phytopaf 
logical Society and a member of the Washing 
Academy of Sciences. He is starred in plant pal 
ogy in “American Men of Science.” He wag on 
the oldest living members of the Cosmos Clyb, 


Dr. Waite is survived by his wife, Mrs. Eliz? 
Hurdle Waite, and by two sons, Captain Maj labor: 


Waite, tank and small arms instructor for the Ay 
and Captain Merton Waite, Army Medical Corps 
A. F. Woon 


RECENT DEATHS 


Dr. CHARLES WILLIAM DABNEY, president of 
University of Cincinnati from 1904 to 1920, forne 
state chemist of Tennessee, later state chemist 
North Carolina and director of the Agricultural & 
periment Station, died on June 15 at the age of ning 
years. Dr. Dabney was Assistant Secretary of Ag 
culture in the administration of President Clevelay 


Dr. L. H. Leon1An, professor of mycology at W 
Virginia University, died on June 7 at the age 
fifty-seven years. 


Ricuarp §. McCarrery, mining engineer, who 
professor of mining and metallurgy at the Universi 
of Wisconsin from 1914 to 1941, died in New Yo 
City on June 13 at the age of seventy-one years. 


CHARLES Viscount of Exmou 
and assistant professor of chemistry at Colum 
University, died on June 7 at the age of eighty-ty 
years. | 


THE death on June 2 at the age of seventy-ni 
years is announced of Dr. Shim Shirayama, profes 
emeritus of astronomy of Tokyo Imperial Universi 
a member of the Imperial Academy. 


In the announcement sent to Scrence of the deal 
in Yugoslavia of Lieutenant Wheeler, formerly ‘ 
Harvard University, it was stated that he was ass 
tant professor. This is incorrect. His title sho 
have been given as associate professor. 


The site has been a private estate known as “Il 
Knolls,” and includes 219 acres. It is in suburb 
Niskayuna, about four and a half miles from 
main plant and offices in Schenectady. Overlookil 
the Mohawk River, it is on a rocky cliff which ' 
afford an excellent and solid foundation for the ls! 


oratory buildings. The river at this point forms )* 1 
of the New York State Barge Canal, and the Tro a bio 
branch of the New York Central runs along the ban By 
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iat there will be ample water and rail transporta- 
vailable. In addition the river will afford a good 
Bpiy of water for laboratory use. 

&.,. new building, in the general shape of the letter 
«ij vary from two to five stories in height and will 
nie 200,000 square feet of laboratory working 
» in addition to an auditorium seating 300, a 
imc room, conference rooms, ete. One third of 
jaboratory space will be devoted to service facili- 
. machine shops and specialty shops such as glass 
ers, all in a convenient central location. 

Walls between rooms will be movable, capable of 
Bc placed at 18-inch intervals so that rooms may 
ily be made large or small as desired. Benches 
i all furnishings will be standardized so that they 
E casily be shifted from place to place as the need 
ws, The building will be air-conditioned through- 
me. Wires and pipes carrying various kinds and 
iiages of electricity, compressed air, suction, illu- 
mating gas, hydrogen, oxygen, ete., will interlace 
building whenee they can be brought into any 
The high elevation of the site above the river will 
ford many advantages, for example, in experiments 
th radar and high frequency jet engines. The 


ho "Micky cliff foundation will be useful in conducting 
"esiiiperiments with x-rays. These are being produced 
YORE: hundred million volts in the present laboratory, 
Bi further increases are expected. 

mou 


THE BIOMETRIC BULLETIN 


Tue Biometries Section of the American Statistical 
sociation has issued the first number of the Bio- 
tric Bulletin, which it is planned to issue monthly. 
leording to the official statement, the Bulletin will 
‘developed to meet the needs of the membership 
{the association. Many features have been planned 
meuarily for the novice. There will be a column of 
eries to which members are invited to submit ques- 
lous which ean be answered briefly. Questions con- 
ting statisties, for example, can be answered here 
uthoritatively. 

larger problems will be covered by short expository 
ticles written on invitation by qualified professional 
bometricians. Review articles will emphasize the ap- 
jications of statisties in substantive fields such as 
“logy, entomology, forestry, plant breeding, bac- 
etiology and many others. The first of these, on 


Bsue, Although few of the papers read at the meet- 
ngs of the section can be published in full, abstracts 
if them, usually in advance of their final publication, 
vill appear. 

The section will continue to hold joint meetings with 
liological as well as with statistical societies, and the 
bulletin will earry notices of these programs. News 
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is of statisties in medicine, appears in the first © 
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items will enable the reader to follow the activities 
of the members as well as topies of biometric interest. 
Short articles will report on American educational 
institutions which offer courses or conferences on bio- 
metrics, both at the amateur and at the professional 
level. Many professional biometricians have been 
drawn actively into war projects. As soon as pos- 
sible the war contributions of this group will be 
reported. 


THE AMERICAN GEOPHYSICAL UNION 


THE twenty-sixth annual meeting of the American 
Geophysical Union was held in the Hall of Govern- 
ment, George Washington University, on May 31 and 
June 1. 

The Section of Hydrology held four sessions, in- 
cluding a round table on the afternoon of Juue ji. 
The Section of Meteorology held two sessions on May 
31, morning and afternoon; the afternoon session was 
held jointly with the District of Columbia Branch of 
the American Meteorological Society. Each of the 
other sections held one session, either on the morning 
or the afternoon of the two dates indicated. The total 
registration was about five hundred and all sessions 
were very well attended. 

The session of the Section of Terrestrial Magnetism 
and Electricity attracted especially large attendance 
on the morning of May 31. On the afternoon of May 
31 the session of the Section of Voleanology attracted 
a large group. Among the interesting features of this 
meeting was the showing of the moving picture of the 
Voleano Paricutin. Some of the other papers pre- 
sented at this same session bore on the same subject 
and included a number of interesting slides. At all 
the sessions eighty-seven papers and twelve Research 
Committee reports were given or read by title. 

The business session was held on the afternoon of 
June 1, at which seven resolutions were passed. The 
seventh award of the William Bowie Medal was made 
in absentia to Dr. Jacob A. B. Bjerknes, chairman of 
the department of meteorology, University of Cali- 
fornia at Los Angeles. 

Leonard M. Murphy, of the U. S. Coast and Geo- 
detic Survey, was elected secretary of the Section of 
Seismology. No other elections were held. 

Announcement was made concerning the last will 
and testament of the late Dr. Robert E. Horton, of 
Voorheesville, New York. Under this will, much of 
the residual estate will ultimately be given to the Na- 
tional Research Council for use by the American Geo- 
physical Union in the furtherance of research in 
hydrology. 

The executive committee of the union held a meet- 
ing on the afternoon of June 1, immediately following 
the business meeting of the union. 
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THE AMERICAN ASTRONOMICAL SOCIETY 


THE annual business meeting of the American 
Astronomical Society was held at the Harvard Ob- 
seryvatory on June 8. The general meeting was pre- 
ceded by a dinner meeting of the council at the Har- 
vard Faculty Club. 

Owing to restrictions on conventions, the meeting 
was of local character and no scientific program was 
attempted. Members cast their ballots for the elec- 


tion of officers by mail. The number of members who 


attended in person was thirty-nine, of whom seven 
were members of the council. Only four persons 
traveled more than a hundred miles, and three of 
these were councilors. 


New officers of the society were elected as follows: 


Pice-president, 1945-1947, Alfred H. Joy, Mount Wilson 
Observatory 
1945-1946, Dean B. McLaughlin, Univer- 
sity of Michigan 
1945-1946, Keivin Burns, Allegheny Ob- 
servatory 
1945-1948, N. T. Bobrovnikoff, Perkins 
Observatory 
A. D. Maxwell, University of 
Michigan 
R. M. Petrie, Dominion Astro- 
physical Observatory 


Secretary, 
Treasurer, 


Councilors, 


Officers who continue unexpired terms are as 
follows: 


President, 1943-1946, Harlow Shapley, Harvard Ob- 
servatory 
Vice-president, 1944-1946, J. A. Pearce, Dominion Astro- 
physical Observatory _ 
1943-1946, Harold D. Babcock, Mount 
Wilson Observatory 
1943-1946, Dirk Brouwer, Yale Univer- 
sity Observatory 
1943-1946, J. J. Nassau, Case School 
1944-1947, N. U. Mayall, Lick Observa- 
tory 
1944-1947, Peter Van de Kamp, Swarth- 
more 
1944-1947, John S. Hall, Massachusetts 
Institute of Technology 
£x-presidents, 1940-1946, R. G. Aitken, University of 
California 
1943-1949, Joel Stebbins, University of 
Wisconsin 


Councilors, 
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_A nominating committee was elected as follolia 
Joel Stebbins, Chairman; B. J. Bok, Dirk Brow 
It is the duty of this committee to prepare the 
of candidates for the next election of Officers, yy} 
will take place at the annual business meeting of 
society in 1946. 

Certain special actions of the council will }¢ 
nounced to the membership at a later date. 


Dean B. McLaveunuy, 
Secretary 


HONORARY DEGREES CONFERRED py} 
COLUMBIA UNIVERSITY 


As reported last week in ScrencE Dr. Edwin Jose 
Cohn, of Harvard University, and Dr. Herbert Spe 
cer Gasser, director of the Rockefeller Institute 
Medical Research, received the degree of Doctor 
Science at the one hundred and _ ninety-first ¢ 
mencement of Columbia University on June 5, | 
citations made by Dr. Nicholas Murray Butler, pre 
dent of the university, in conferring the deg 
follow : 

EDWIN JOSEPH COHN: 
Professor of biological chemistry in the Medical Scho 
of Harvard University; student at Amherst College wij 
later received the degrees of Bachelor of Science at 
Doctor of Philosophy from the University of Chicagi 
then pursued advanced studies in his chosen field @ 
physical chemistry of proteins at Carlsberg Laboratot 
in Copenhagen and Cambridge University ; now engagéll 
in productive research in the physiology and chemic 


composition of the blood, the results of which have 1@@ 


only greatly increased fundamental scientific knowledg 
but have saved many thousands of lives among tho: 
wounded in the war. 

HERBERT SPENCER GASSER: 
Director of Rockefeller Institute; received the degree 
of Bachelor of Arts, Master of Arts and Doctor 
Science from the University of Wisconsin and that 0 
Doctor of Medicine from Johns Hopkins University 
since 1935 director of the Rockefeller Institute 
awarded in 1944 the Nobel Prize for work in medicin 
and physiology; outstanding in the organization am 
conduct of scientific research in his chosen field of 
physiology of the neryous system; constantly making 
important contribution to the understanding of thi 
mechanisms of the nerve impulse and its action in th 
human body. 


SCIENTIFIC NOTES AND NEWS 


FoNDILLER, assistant vice-president of the 
Bell Telephone Laboratories, was awarded on June 5 
the University Medal at the commencement exercises 
of Columbia University in recognition of “his impor- 
tant contribution to the development of the tele- 
phone.” 


Tue Eli Lilly and Company Award in Bacteriology 
and Immunology for 1945 was conferred on May 
at Austin, Texas, on Dr. Esmond E. Snell, a membe 


of the research staff of the Clayton Biochemical 10-9 


stitute of the University of Texas. The award, whieh 
consists of a check for one thousand dollars and * 
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follogm witably engraved medal, was presented to Dr. Snell 
Brow recognition of his “outstanding contributions to our 
’ the MM owledge of the intimate nutritional requirements of 
'S, Wi sieroorganisms.” Selection of the recipient of the 
© Of BAM ward is made by committees of the Society of Amer- 
ian Bacteriolorists, the American Association of Im- 
munologists and the American Society for Experi- 
Boia] Pathology. The Eli Lilly and Company has 
made an additional grant making possible three more 
yards, presumably for 1946, 1947 and 1948. 


be 


IN, 
retary 
ProressoR RicHARD STEVENS BurinerTon, of the 


) BY! (ase School of Applied Science, director and organ- 
yer of a research analysis group in the Research and 
Josef evelopment Division of the Bureau of Ordnance, has 


weived the Meritorious Civilian Service Award of 
ute fie U. S. Navy. His work is in the field of mathe- 
‘tor iM matical and physieal analysis, and in research con- 
COMME ycted with ordnance problems. The citation, pre- 

yited by Admiral G. F. Hussey, chief of the Bureau 
preg of Ordnance, reads: “For meritorious civilian services 
eral ip the U. S. Navy. As a contract employee attached 
to the Underwater Ordnance Section of the Research 
find Development Division, he has constantly and 
ensistently concerned himself with aspects of the 
anti-submarine program which are considerably in ex- 
cag of his required duties and has at the same time 
eveloped unique methods and procedures for evalu- 
atom ation of anti-submarine weapons, the net result of 
agdmme hich has been to provide this Bureau and the Com- 
mic nander-in-chief, U. S. Fleet, with information and 
¢ nim analyses which have resulted in savings of material, 
-dg@@M time and manpower that would otherwise have been 
‘ho@#E expended in pursuit of less valuable experimental and 
development programs.” 


Sch 
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reg Inger Beacn, chief plastic engineer of the 
| jm North American Aviation, Ine., at Inglewood, Calif., 


‘ORME has been presented with the fourth annual John — 


Wesley Hyatt Award, carrying with it a gold medal 
and $1,000, in recognition of his work in “designing 
plastic airplane parts that saved weight and manu- 
§ facturing time in fighting planes.” The John Wesley 
Hyatt Award was established in 1941 by the Hercules 
Powder Company to honor the founder of the plasties 
industry, who invented celluloid in 1867. 


Ix anticipation of his retirement on September 1, 
1945, Dr. Perey E. Raymond, professor of inverte- 
brate paleontology at Harvard University, was ten- 

dered a dinner on June 7 by sixty-four of his ¢ol- 

leagues, former students and friends. Professor Carl 

D. Dunbar, of Yale University, gave the principal ad- 
f ‘ress on “Raymond—the Paleontologist.” A book of 
letters written by ninety-four colleagues and former 
tudents and a pewter tankard were presented to Pro- 
fessor Raymond. Also, in recognition of his emi- 
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nence in the field cf collecting, Charles H. Watkins — 
spoke on his services to the Pewter Club of America. 


THE honorary doctorate of science of Alfred Uni- 
versity was conferred at the commencement exercises 
on Dr. Heinrich Ries, professor emeritus of geology at 
Columbia University, “in recognition of a lifetime of 
devotion service in writing, teaching and organization 
and research in the twin fields of ceramies and 
geology.” 

NORTHEASTERN UNIVERSITY conferred on June 3 on 
Professor C. L. Dawes the honorary degree of doctor 
of engineering. The citation by Dr. Carl Stephens 
Ell, president of the university, was as follows: “Be- 
cause, as a prominent electrical engineer, your work 
has been characterized by much significant research 
and scholarly production and also by a high degree 
of efficiency as a consulting engineer and because of 
your contribution to the development of high stand- 
ards of engineering education through the United 
States, the Board of Trustees have authorized me to 
confer upon you the honorary degree of Doctor of 
Engineering.” 


Dr. Epwarp A. Mitne, Rouse Ball professor of 
astronomy at the University of Oxford, who was 
awarded the Catherine Wolfe Bruce Gold Medal of 
the Astronomical Society of the Pacific for the year 
1945 in recognition of “distinguished seryices to 
astronomy,” was formally presented with the medal 
at a meeting of the Royal Astronomical Society in 
London on May 11. The presentation ceremony was 
conducted by Sir H. Spencer Jones, F.R.S., Astron- 
omer Royal. 


Dr. Victor F. CULLEN, superintendent of the Mary- 
land State Sanatorium, has been elected president for 
1946 of the National Tubereulosis Association. He 
will sueceed Dr. Will Ross, of Milwaukee, who as- 
sumed office on June 8. ; 


THE Institute of Food Technologists has elected Dr. 
F. W. Tanner, head of the department of bacteriology 
of the University of Illinois, president, and Dr. Victor 
Conquest, director of research and development, Ar- 
mour and Company, Chicago, vice-president. 


THE retirement is announced at the Medical School 
of the University of Wisconsin of Dr. Charles H. 
Bunting, professor of pathology, and of Dr. Joseph 
S. Evans, professor of medicine. 


Dr. CHARLES J. Moore, since 1921 professor of 
chemistry at Hunter College, New York City, will 
retire in September. 


Dr. F. Garur, professor of physics at Wells 
College, is retiring after having served for thirty- 
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four years. He will be succeeded by Mrs. Charlotte 
Houtermanns. 


At the Ohio State University, members of the fac- 
ulty having reached the university retirement age are 
Professor Charles C. Morris, since 1908 a member 
of the department of mathematics; Professor Charles 
Seott Berry, since 1930 director of the Bureau of 
Special and Adult Education, and Professor Oscar 
Erf, since 1907 a member of the staff in animal hus- 
bandry and agricultural extension. Those exercising 
the privilege of voluntary retirement include Pro- 
fessor William M. Barrows, since 1909 a member of 
the department of zoology; Dean Arthur J. Klein, 
since 1937 dean of the College of Edueation, and 
Professor Raymond J. Seymour, since 1904 a mem- 
ber of the department of physiology. 


Dr. C. SyvertTsEeN, professor of anatomy at 


Dartmouth College, has been appointed dean of the 


School of Medicine, effective on July 1. Dr. Syvert- 
sen, who has for many years been secretary of the 
school, sueceeds Dr. John P. Bowler, who has re- 
signed but who will continue as a member of the med- 
ical faculty as professor of surgery. 


RESEARCH professors at the University of Missouri: 


have been appointed as follows: Leonard M. Blumen- 
thal, mathematics; Douglas R. Hansen, fine arts; 
Walter D. Keller, geology; Jacob Levitt, botany, and 
Lloyd E. Thomas, biochemistry. They will devote full 
time to research projects which have been approved 
by the University Research Council. Remuneration 
for the summer session will be on the same financial 
basis as for full-time teaching during the summer 
session. It is stated that this experiment in encour- 
aging research at the university is intended to free 
members of the faculty from the necessity of teaching 
during the summer session and to make it possible 
for them to give undivided attention to research work. 
Some of them have not been on the faeulty long 
enough to be eligible for sabbatical leave or for other 
reasons are not able to take advantage of this op- 
portunity for research. These summer appointments, 
it is hoped, will accomplish much the same results 
although for a more limited period of time. 


Dr. Loren C. E1sevey, professor and head of the 
department of sociology of Oberlin College, has been 
appointed visiting professor in the department of 
anthropology at the University of Pennsylvania dur- 
ing the summer session beginning on July 1. He will 
offer courses in primitive art, ethnology, race and 
culture. 


F. J. Rerruen, formerly instructor in biochemistry 
at the School of Medicine of St. Louis University, has 
become associated with the Kereckhoff Laboratories of 
the California Institute of Technology, Pasadena. 


VoL. 101, No, og 


Dr. James professor of physiology 
University of California at Berkeley, has heey , 
pointed Hideyo Noguchi Visiting Lecturer at the | 
stitute of the History of Medicine at the Johns How 
kins University. The subject of the lectures, {, 
given next spring, will be “The Life and Woy, , 
Brown-Sequard.” 

-Masor F. W. Suorren has been appointed 
professor of zoology at the University of Sheffield § 
succeed Professor William George Fearnsides, 
who has retired after serving since 1913. 


Dr. W. J. Hamiuron, professor of anatomy at th 


University of London, has been appointed Regiy we 
professor of anatomy at the University of Glasgoy 
Dr. JosepH C. Bequarrt has been appointed he; In th 
curator’of recent insects at the Museum of Compara biol 
tive Zoology of Harvard College. tion of 
iol i 
Dr. Sipney Roperts and Dr. Clara M. Szego, for 
merly instructors in the department ‘of physiology o = 
the Medical School of the University of Minnesota aks 
and Dr. Min-Chueh Chang, of the University of Cami me 
bridge, have joined, as associate members, the staff heir 
of the Worcester Foundation for Experimenta bod 
Biology. hat 
CuarLes G. DanrortH has resigned as instructor 
in zoology and biology at the Michigan State Collegeii oc 
to become executive biologist with the General 
logical Supply House of Chicago. behal 
Th 


Dr. Epmunp Vincent Cownry, director of research 
at the Barnard Free Skin and Cancer Hospital, St. the I 
Louis, Mo., and professor of anatomy at Washington ™ ™ 
University, delivered on May 24 the first annual fmm ‘pp! 
Charles Sumner Lecture of the Medico-Chirurgical lane 
Society of the District of Columbia. He spoke on gm" 
“The Present Status of the Problem of Cancer.” 3 


Dr. Howarp T. Karsner, professor of pathology ad 
and director of the Institute of Pathology of the HM yh, 
School of Medicine of Western Reserve University, i ise, 
made an address before the Los Angeles Academy of A 
Medicine on May 11 entitled “Tumors of the Endo- am 
erine Glands.” res 


THz seventh annual conference of the New England anc 
Association of Chemistry Teachers of the Massach- an 
setts State College, Amherst, will be held from August 
9 to 13. ces 


Dr. S. R. Bruzscu, assistant professor of anatony 
at the C._.ege of Medicine of the University of Ter in 
nessee, has leave of absence to work with Dr. Curt P. at 
Richter at the Psychobiological Laboratory of the . 


Phipps Psychiatrie Institute of the Johns Hopkins 
Hospital. Dr. James 0. Brown, associate profess! 
of anatomy and acting head of the department of § 


i 
jyaDlay 
| 
at 
gue for 
43 ¥ 
I 
that for 
> 4 
ye 
york 
the 
7 
J 
: 
4 
the 
: 
4 t 
. 


22, 1945 
0. 9¢ 
a omy of the Woman’s Medical College of Penn- 
jyania, Will be visiting associate professor of anat- 


ing, t the University of Tennessee College of Medi- 


py 


en 
he ., for the summer quarter. 
Hom 


tus French Press and Information Service reports 
at for the first time since 1940 weather forecasts 
ye being broadcast in France. As of April 1, a net- 
rk of ninety-seven observatories of the French Na- 
‘onal Bureau of Meteorology have resumed activity, 
shile the main offiee in Paris has inaugurated a train- 


egiy WORLD STANDARD AND UNIT FOR 
3201 PENICILLIN 


hea Iv the inter-war period the permanent commission 
biological standardization of the health organiza- 
tion of the League of Nations established a series of 
jiologieal standards which have been widely adopted 
for international use. Over thirty in number, the 
gries includes standards for antitoxins, vitamins, 
usphenamines, insulin, pituitary extract and the sex 
| \ormones. It is universally acknowledged that, by 
Me ier adoption and use, system and order has been 
introduced where chaos might easily have ensued, and 
that the common interests of research worker, large- 
vale manufacturer, administrator, physician and— 
nost of all—patient have been safeguarded and ad- 
vanced by this action taken by the commission on 
behalf of them all. — 

The rapid development of penicillin, discovered by 
the British professors Fleming and Florey, whether 
in regard to production, standardization or clinical 
allie ‘pplication, raised to a position of supreme impor- 
al Gm ‘ance and urgency the necessity of establishing a com- 
nfm won standard, and of defining a unit in terms of that 
| standard, and so providing the means of expressing 
the poteney of penicillin preparations in a uniform 
ad generally accepted system of unit notation, in 
whatever country penicillin may be prepared and 
used. 
All past experience has shown that, given this com- 
non standard and unit for a drug or medicament, the 
results of research, clinical application, production 
and assay, wherever these are obtained, become easily 
and readily comparable. 

With the outbreak of World War II and consequent 
cessation of the normal activities of the permanent 
mmission on biological standardization, it seemed at 
frst as if a decision as to the adoption of a uniform 
standard and unit would either have to be deferred 
or made by representatives of Britain and the United 
States’ alone, as it was difficult for representatives of 
other countries to meet and confer; and, moreover, 
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ing program for technicians and is planning an effi- 
cient system of weather information for postwar in- 
tercontinental airlines. In 1940 the staff of the Mete- 
orological Bureau fled to the unoccupied zone, hoping 
to save their instruments and apparatus from the Ger- 
mans. Although two observation boats were seized 
and dismantled, the members of the staff salvaged 
enough equipment to enable its weathermen to collect 
and furnish data to the Resistance. In November, 
1942, when the Germans occupied the whole of France, 
they again managed to escape with their instruments. 


DISCUSSION 


it was only in these countries that the opportunity for 
extensive studies on the production, standardization 
and clinical application of penicillin had been pro- 
vided on any considerable seale. Fortunately, it was 
found possible to enlist the help of Dr. R. Gautier, 
officer in charge of the health service of the League 
of Nations, with the result that a conference was held 
at the apartments of the Royal Society, in London, 
in October, 1944, under the auspices of the League’s 
permanent standards commission, and attended by 
delegates from the United States, France, Canada, 
Australia and Britain, as well as by a number of tech- 
nical observers from these countries and from South 
Africa and India. 

Thus, although it was not possible, partly through 


difficulties of travel and transportation created by the 


war, and partly through the short notice at which the 
conference had to be held, to secure the attendance of 
representatives of many other important countries, 
yet this conference was as international as the circum- 
stances of the time permitted; and there is no doubt 
that the decisions reached will secure world-wide recog- 
nition and adoption. , 

The conference was presided over by Sir Henry 
Dale, president of the Royal Society, who has been a 
member of the permanent standards commission since 
its inception; and Sir Percival Hartley, director of the 
Medical Research Council’s department of biological 
standards and custodian, on behalf of the League of 
Nations, of the international standards established by 
its permanent standards commission, was scientific 
secretary of the conference. 

This body of representatives from different coun- 
tries had to review the evidence submitted with a view 
to making decisions and reaching agreement regarding 
the establishment of an international standard and 
unit for penicillin. : The conference recommended that 
a quantity of pure penicillin sodium salt, provided 
for the purpose by manufacturers in the United States 
and Britain, be adopted as international standard; and 
that it be kept, under conditions ensuring its safety 
and permanence, at the National Institute for Med- 
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ical Research, London, from which center it shall be 
supplied to the directors of national control centers 
in other countries. 

The conference also recommended that an inter- 
national penicillin working standard, consisting of a 
caleium salt of penicillin, shall be established and 
made available for general distribution. This is to 
be held at the London Institute and distributed to 
all who may require it in any country in the world. 

The conference recommended that the international 
unit should be defined as the specifie penicillin activ- 
ity contained in 0.6 microgram of the international 
penicillin standard defined above, and that 2.7 miero- 
grams of the present international penicillin working 
standard be accepted as containing 1 international 
unit of penicillin. 

These recommendations, recording agreement 
reached by a representative body of scientific experts 
reviewing all the available evidence, mark an impor- 
tant stage in the development of this remarkable 
medicament. It may be noted that the international 
unit recommended for adoption by the conference is 
approximately equivalent to the unit originally 
adopted by Heatley and Florey and commonly known 
as the “Oxford” unit. 

It was also gratifying to find, by a study of the 
results of assays of the same samples of penicillin 
carried out in Europe and North Ameriea, that prae- 
tically the same potency values were obtained in all 
the laboratories; not only does this indicate that re- 
liable and easily applicable methods of assay are 
available, but the results also show that, in this interim 
period pending the establishment of an international 
standard, the temporary standards adopted on both 
sides of the Atlantic were closely similar. 

With the establishment of an international stand- 
ard the possibility of units of different value being 
used in different countries, and the inevitable result- 
ing confusion, has ceased to be a matter of anxiety. 
Henceforth, workers throughout the world will use 
the same basis of dosage; they will mean exactly the 
same thing when they speak of a unit of penicillin, 
and the results obtained in one laboratory or clinic 
will be comparable with those obtained in other cen- 
ters, whether in the same or other countries. 

The material results of. the conference are impor- 
tant, and their effect on many penicillin problems will 
be immediate and enduring. On more general 
grounds, too, this meeting of experts was an impor- 
tant oceasion. The standards established by the com- 
mission have been made available from the department 
of biological standards to all accessible countries dur- 
ing the war, and, moreover, some new standards have 
been established and provided, and the work of the 
commission has been kept going throughout these 
troubled times. 
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It is a good augury for the future of internat, the | 
cooperation in scientific and medical researc) th give 
even in times like these, a conference with some cla , 


to being international can be assembled; and tha j 
friendly discussion and frank expression of individ 
views decisions can be reached and agreements fro, 
negotiated to the lasting benefit and the advanceroy 
of the best interests of all the peoples of the wor 
PERCIVAL Harruey, 
Director of Biological Standards 
British Medical Research Counci | 


AZIMUTHAL EQUIDISTANT MAP 


THE article on “An ‘Air Age’ Map of the WorldMll\oe \ 
contains a misconception about map projections, Jaynists 
is stated that “on the azimuthal equidistant map @iiMyhona 
straight line indicates a Great Circle course.” hill 
is true only of great circles passing through the cent 
of the map; all other great circles appear on the maj 
as curves concave toward the center of the map. Fogiiilyed | 
example, the locus of points distant 90 degrees fouled | 
the center of the map is a great circle, but it appeardilhsions, 
on the map as a eirele. th the 

The characteristics of an azimuthal equidistant maj the « 
are that all great cireles passing through the cente 
of the map are straight lines; the azimuths of a 
points with respect to the center are correctly shown jam foxes’ 
and all distances from the center are correctly shown. Soc! 
It is valuable for planning flights from the point with . 
respect to which it was constructed, but is inferior to 
many other maps with respect to any other point. 

For example, there is actually one projection on 
which all great circles become straight lines, namely, 
the gnomonic. To secure this feature, it distorts" 
shapes at even moderate distances from the center. E Sour 
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BOTANICAL WORK OF THE CINCHONA 
MISSIONS 


issue of Screnoe for February 16 (Vol. 101, 
No. 2616), just arrived here, includes on page 177 a Mou: 
report on “The Botanical Work of the Cinchona Hjjmelu 
Missions in South America” by Dr. Wm. C. Steere, 
of the University of Michigan. Although the title maj" 
indicates clearly that the article is concerned with the @ 
botanical aspects of the cinchona missions, the report Har 
includes statements which make it easy to infer that 
the botanists alone were responsible for the success 
of the missions. Specifically, reference is made t 
the seventh sentence in the second paragraph, the 
first sentence in the last paragraph and the last 
sentence in the third paragraph, which’ starts ou 
“Consequently, the great volume of ¢inchona bark § 
resulting from our work,” ete. Before that sentent 

1 ScrENcE, 101: 425, 1945. 
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ation. the botanists had been mentioned. Later, 
i thi, give high praise to the chemists, but he makes 
Clair yention whatever of the foresters who shared the 
hat WM drenching rains and muddy trails with the bota- 
on the field surveys. 
frecfi tually, the first survey party in Colombia whose 
is discussed by Dr. Steere was supervised by a 
and included two other foresters in addition 
ie two botanists and one chemist. If credit were 
Mc given or even implied local B.E.W. (F.E.A.) 
ils as Well as many individuals of the countries 
MAeved should be included also for their part in 
work. 
Yone would deny that Dr. Steere and the other 
Meeists played an extremely important role in the 
Mm yjona surveys, and it is understood that any elimi- 
i@eion was not done purposely, but rather, uninten- 
wally in developing the interesting botanical notes. 
wever, this supplementary mention of the part 
ed by the forestry profession in the surveys 
Mined desirable, not to change the botanical dis- 
sions, but to elarify to any one not acquainted 
th the makeup of the missions the greater breadth 
the crews who loeated and moved the cinchona 
irks. 


L. R. 
Wn FORESTRY DIVISION, 

Wh, Société HAITIANO-A MERICAINE 
vith DE DEVELOPPEMENT AGRICOLE. 
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STARS IN AMERICAN MEN OF SCIENCE 


‘ly, a | HAVE read with interest and some amusement the 
risfguments of S. S. Visher in the March 16, 1945, issue 
[Science on “Comparative University Strength in 
wentists Starred in ‘American Men of Science’ 
VII.” 

tis my opinion that there is no true philosophical 
tscientifie basis for the system of starring and, 
herefore, all investigations pyramided on the assump- 
fs of starring are negative and, perhaps, even 
a@cous, They have led, however, to many amusing 
1 Mpclusions, not the least of which is Visher’s. | 
¢, might be more instructive to analyze the univer- 
le Mies which Visher has selected, not only from the 
¢ Mpont of view of the relation of starred faculty mem- 
Bs to the total faculty members, but what consti- 
t MPites the universities under consideration and also 
comparative endowments. For example, we see 
) Mi" Visher’s list that Pennsylvania has fourteen starred 


tembers out of the teaching staff of 1,322, while 
Frineeton has twenty-six starred members out of a 
ching staff of 220 and Harvard has fifty starred 
Berbers out of a total of 1,775. 

Hawvafd and Pennsylvania have medical and den- 


il schools, which Princeton has not. Harvard and 
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Pennsylvania have law schools and certain other 
graduate bodies which, so far as I am aware, do not 
adorn old Nassau. Therefore, I think that Visher’s 
inquiries should be confined to the fields in which men 
are starred. For according to Visher’s analyses the 
Divinity School of Harvard is a liability rather than 
an asset when if comes to the proportion of men 
starred. r 

Princeton has a larger endowment than Pennsy!- 
vania, although apparently it has about one sixth of 
the faculty of Pennsylvania. Harvard has over four 
or five times the endowment of Pennsylvania and 
about 25 per cent. more faeulty members. Harvard 
is usually considered the wealthiest university and yet, 
I believe, its annual income is no greater than certain 


state universities, whose appropriations by State 


Legislatures run into the millions. Neither Harvard 
nor Princeton receive money, as far as I am aware, 
from their respective states, and although Pennsyl- 
vania is not a state university, it does receive some 
state aid. 

I recommend, therefore, that the next analysis of 
starred men takes into consideration the comparative 
wealth of the institution, not only from the point of 
view of endowment but also from the point of view of 
annual income from state, students and endowment. 

A comparative salary study of professorships and 
other ranks in relation to starring should afford inter- 
esting instruction. I should like to mention that 
there are certain personality traits in institutions 
which should be likewise considered. Institutions, 
like persons, belong to upper, middle and lower classes, 
and by this is meant psycho-biological classification, 
not a social one. It is wade of such factors as age, 
wealth, tradition, attitudes, vitality, connections, 
graduates and the like which constantly change and 
thus change the classification. It 4s this psycho-bio- 
logical classification to which we refer when we say 
that such and such a place is not what it used to be; 


we refer to it in such terms as “The Big Three”; 


fresh-water colleges; or diploma mills, ete. I should 
also like to observe that some universities like Johns 
Hopkins or the Massachusetts Institute of Technology 
are more “national” in personality in contrast to cer- 
tain other universities which seem to be of a more 
“local” nature. Such personality traits work an in- 
fluence in attracting men and minds, in forming 
opinions; and perhaps even on taxonomists of uni- 
versities and their faculties. 
Ricwarp W. Foster 


EMPLOYMENT AFTER THE WAR 
In Dr. Joseph Mayer’s article published in SciENCE 
for April 13, it seems to me that two important agen- 
cies have been overlooked: (1) An organization to 
_study the needs in goods, qualitatively and quanti- 
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- tatively, of the country and (with a view to exports) 


of the world. For example, what is needed to keep 
all the people as physically fit as their natures will 


_ permit? (2) A great development of adult education, 


SPECIAL ARTICLES 


PRODUCTION OF IMMUNITY TO DENGUE 
WITH VIRUS MODIFIED BY PROPA- 
GATION IN MICE: 

THE purpose of this preliminary communication 
is to report, (a) the successful propagation of dengue 
virus in mice, and, (b) that beginning with the 7th 
passage in mice the virus had undergone such ex- 
tensive modification in its pathogenic properties for 
human beings that consideration of its use as a vac- 
cine seemed justifiable. 

The work to be reported here is part of a systematic 
investigation of the virus of dengue with special em- 


_phasis on those of its properties which might lend 


themselves to the development of a vaccine. The 
work was carried on with five strains of dengue virus 
isolated by one of us (A.B.S.) from outbreaks of 
the disease in Hawaii and New Guinea.” The identity 
of the virus was established (a) by its capacity to 
produce in human volunteers a disease characterized 
by a fever of 4 to 7 days’ duration, severe pain in 
various parts of the body, rash, lymphadenopathy 
and leukopenia with certain changes in the leukocytic 
formula, and (b) by its transmission after a suitable 
extrinsic ineubation period by relatively small num- 
bers of Aédes aegypti mosquitoes.* Most of the 
studies were carried out with the Hawaiian strain of 
the virus for the following reasons: (a) it was the 
most virulent in the sense that it produced the most 
severe disease in human volunteers; (b) about 
1,000,000 minimal human infective doses per were 


1 This investigation was sponsored by the Commission 
on Neurotropic Virus Diseases, Board for the Investiga- 
tion and Control of Influenza and Other Epidemic Dis- 
‘eases in the Army, Preventive Medicine Service, Office of 
The Surgeon General, U. S. Army, Washington, D. C. 
The laboratory work was carried out at The Rockefeller 
Institute for Medical Research, Princeton, N. J., and we 
wish to express our indebtedness to Dr. H. S. Gasser and 
Dr. C. TenBroeck for the facilities which were provided 
us. The participation of the inmates of the New Jersey 
State Prison at Trenton, N. J., who volunteered, without 
any offer of reward, to serve as subjects in these experi- 
ments, and the cooperation of the late Commissioner Wil- 
liam J. Ellis, of the Department of Institutions and 
Agencies of the State of New Jersey, in providing facili- 
ties for this work at the N. J. State Prison, are hereby 
gratefully acknowledged. 

2 The specimens from Hawaii were provided on March 
6, 1944, by Lt. Col. Clarence 8. Moran, M.“ , commanding 


the Central Pacific Area Laboratory, and those from New 
Guinea by Lt. Col. Cornelius B. Philip, 8n.C., of the 
U.S.A. Typhus Commission. 

3 Our associate, Capt. Wm. G. Jahnes, Jr., Sn.C., raised 
and took care of the mosquitoes used in these investiga- 
tions. 
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fitting the people to do the needed work. The wd 
ishing success of the war workers shows how adapt, 
people are, if really interested and efficiently tay 

T. D. A. 


found in the serum of experimental eases duriy 
first 24 hours of the disease,* and (¢) having {, 
that it had a particle size in the range of 20 », 
was possible to obtain concentrates of the virys " 
sessing more than 10,000,000 minimal human infeg 
doses per ce by centrifugation at 24,000 r.p.m. for 
minutes in an 8-inch rotor.*® With these cong 
trated preparations of virus an exhaustive effort w 
made to obtain growth in cultures containing mo 
embryo tissues and in embryonated chicken eggs 
various ages, inoculated by various routes and ing 
bated for varying periods at different temperatur 
but with negative results. After 2 or more passag 
the cultures produced neither disease nor immuni 
upon inoculation in human beings. 

Dinger and Snijders® in 1931 attempted to proy 
gate dengue virus from the Dutch East Indies 
intracerebral inoculation of mice, but without succe 
Our own initial attempts to infect young mice in tl 
manner with human serum of proved infectivity we 
also regarded as negative, but it must be stated thi 
the mice were observed only for gross signs of i 
volvement of the nervous system for the usual peri 
of 2 to 3 weeks. In the first two attempts with co 
centrated, ultracentrifuged Hawaii virus, there wag 
an occasional mouse that died or exhibited signs ¢ 
nervous system involvement, but after one or t 
further passages negative results were obtained. ( 
the third attempt with intracerebral inoculation ¢ 
concentrated, ultracentrifuged Hawaii virus in 10 
12-day old Swiss albino mice, it proved possible 
transmit in series an agent which produced vaguel 
discernible to severe signs of nervous system involv 
ment in a varying, and initially very small, propo 
tion of the inoculated mice. However, 16 serial p: 
sages have now been completed and the tests wil 
mouse-passaged material in human volunteers hag 
established that the virus propagated in mice 
dengue. Only 10 to 20 per cent. of the inoculate 
mice at first exhibited clinical signs of the infectio 
(sometimes limited to slight weakness of the extre! 
ties demonstrable only by special tests), and ™ 
incubation period was frequently 3 to 4 weeks. 54 
ginning with the 6th passage the incubation pe™ 


4A.B. Sabin. Unpublished observations on dengue. 

5 We are indebted to Dr. Wendell M. Stanley for } 
help in the ultracentrifugation work. . 

é6J. E. Dinger and E. P. Snijders, Arch. f. Schiff 
Tropenhyg., 35: 498, 1931. 
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has been more often in the range of 2 weeks, and 
the incidence of manifest paralysis with fatal termina- 
tion has inereased especially since the 9th passage. 
However, only about 60 to 75 per cent. of the inceu- 
lated mice exhibited clinical signs of the infection 
as late as the 13th passage. In the 14th passage, 
90 per cent. of 20 approximately 3-weeks-old mice 
developed distinct central nervous system (C.N.S.) 
signs, but only 1 of 10 six-weeks-old mice exhibited 
the same signs, indicating the importance of using 
young mice for routine passage. In the 15th passage 
all 10 approximately 3-weeks-old Swiss mice devel- 
oped C.N.S. signs, but of 10 mice of about the same 
age of an albino strain bred for many years at the 
Rockefeller Institute at Princeton, N. J., only 1 was 
affected. Simultaneous tests with 5th passage virus 
on other breeds of mice (6 varieties obtained from 
the Roscoe B. Jackson Memorial Laboratory at Bar 
Harbor, Maine, and a group of brother-sister inbred 
Swiss albino mice for which we are indebted to Dr. 
Clara Lynch, of the Rockefeller Institute in New 
York) have indicated that different “strains” of mice 
may vary in their capacity to develop clinical signs 
of infection. The “dba” (dilute brown non-agouti) 
strain obtained from Bar Harbor appeared to be the 
most susceptible. 

The mouse-passaged dengue virus was not patho- 
genic for cotton rats and guinea pigs (passage V and 
XIII) or for hamsters and rabbits (passage V). This 
limited host range may be used to differentiate it from 
two groups of viruses occasionally carried spontane- 
ously by mice, i.e., lymphocytie choriomeningitis and 
the encephalomyelitis viruses isolated by Theiler. A 
preliminary pathological study of the central nervous 
system of mice infected with dengue virus indicates 
that the attack is not on the meninges or the epen- 
dymal structures; it would appear that the neurones 
are affected, but the actual number of neuronal and 
infiltrative lesions is relatively small even in mice that 
are completely paralyzed or die of the infection. 

The following attempts have been made to deter- 
mine whether or not serial propagation of dengue 
virus in mice may be initiated without using concen- 
trated, ultracentrifuged virus. In addition to inocu- 
lating undiluted, infectious human sera we also in- 
jected the 1:10, 1:100, and 1: 1000 dilutions in 10 
per cent. normal human serum-Tyrode’s solution, and 
the best results were obtained with the 1: 100 dilu- 
tion.” The data seemed to suggest that the sera may 
perhaps contain an “inhibitor” as well as virus, and 
that either concentration of the virus by centrifuga- 

7 The diluted sera were inoculated at the suggestion of 
Dr. Max Theiler, of the International Health Division of 
The Rockefeller Foundation, in view of his observations 


on the primary transmission of certain strains of yellow 
ever virus to mice. 
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tion or dilution of the “inhibitor” may achieve a 
suitable ratio between the two. Although three con- 
secutive passages have been accomplished thus far in 
a series initiated with one diluted serum, the same 
difficulties were encountered in adaptation of the 
virus to mice, i.e., initial low incidence of clinical 
signs, long incubation periods, necessity of using 
large numbers of young mice and persistence in re- 
peating negative passages. When a suspension of 
dengue-infected Aédes aegypti mosquitoes was in- 
jected intracerebrally in mice, only 2 out of 20 ex- 
hibited clinical signs of infection, and a second 
passage did not yield any better results. 

Thus far, in addition to the Hawaii strain of 
dengue virus, it has been possible to obtain positive 
serial passage in mice also with the New Guinea “A” 
strain which is immunologically identical with it.* 
The New Guinea “B,” “C” and “D” strains, which, 
while related to the Hawaii strain, are, nevertheless, 
immunologically distinet,* thus far have yielded nega- 
tive results, but further attempts to adapt them to 
mice are still in progress. 

The decision to test the mouse-passaged virus in 
human beings was not made until 5 passages in mice 
(requiring about 3 months) had indicated that we 
were dealing with an agent unlike any other hitherto 
deseribed. Sixteen human volunteers have now been 
inoculatd with various passages of the mouse-adapted 
virus—pool of 2nd and 3rd (1), 4th and 5th (1), 
5th (3), 6th (2), 7th (3), 9th (2), 10th (4). Like 
the original virus in human serum,* the mouse- 
adapted virus produced skin lesions at the sites of 
intracutaneous injection, and 6 to 9 days after inocu- 
lation systemic manifestations, including fever, very 
marked maculo-papular and petechial rash, leuko- 
penia and enlargement of certain lymph nodes. Im- 
munity to infection with the regular dengue virus 
invariably followed. Although it was evident from 
the beginning that the virus had undergone a change 
even as a result of 2 serial passages in mice, fairly 
severe types of experimental dengue infection were 
produced in some of the volunteers inoculated with 
virus from the first 6 passages. 0.2 ce of a 1: 1000 
dilution of centrifuged brain and cord suspension 
from a pool of 5th-passage mice was sufficient to 


produce the disease in man and there were indications 


from skin reactions that a smaller dose might also 
have been infective. The virus was demonstrated in 
the blood of the inoculated human volunteers and 
transmission by Aédes aegypti was accomplished, 
although relatively large numbers of mosquitoes and 
an extrinsic incubation period of 3 weeks or longer 
(10 to 14 days is usual for the unmodified virus) 
seems to have been required. 

Tests with the 7th, 9th and 10th passage material 
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on 9 volunteers indicated that the mouse-adapted 
dengu* virus had undergone a very extensive modifi- 
cation in its pathogenicity for human beings. The 
intracutaneous or subeutaneous injection of 0.2 ee of 
a 5 per cent. centrifuged brain and cord suspension 
gave rise either to no systemic symptoms or after an 
incubation period of 8 to 10 days to reactions not 


exceeding in severity those following typhoid vac-— 


cination, #.e., fever with or without headache and 
malaise for 24 hours or less. A marked and exten- 
sive maculo-papular eruption and terminally also 
petechiae on the feet and ankles were the rule. How- 
ever, when this dose of mouse-adapted dengue virus 
was given simultaneously, or mixed, with the regular 
U. S. Army dose of yellow fever vaccine, the rash 
was reduced to a small number of faint macules and 
the petechiae were entirely suppressed. This com- 
bination was tried beeause one of us (A.B.8.) had 
previously observed an interference phenomenon be- 
tween yellow fever vaccine and the regular, unmodi- 
fied dengue virus in human beings.* It has, further- 
more, been demonstrated that. the virus present in the 
blood at the onset of the rash in the volunteers inocu- 
lated with 7th passage virus was of the modified type, 
and that Aédes aegypti feeding during that period 


became infected with difficulty since large numbers 


of mesquitoes and an extrinsic incubation of more 
than 3 weeks were required to transmit the virus. 
However, the virus that these mosquitoes transmitted 
was also of the modified type, since rash without 
fever or significant symptoms and the leukocyte 
changes seen in dengue were the only reactions ob- 
served in the bitten individual. The 9 volunteers 
who were inoculated with the 7th, 9th or 10th mouse- 
passage dengue virus, either alone or in combination 
with yellow fever vaccine, and 1 volunteer who was 


\ bitten by mosquitoes carrying the modified virus, 


were all found to be immune when they were exposed 
to the bites of Aédes aegypti mosquitoes of proved 
infectivity at intervals of 12 days (2 men), 21 days 
(5 men), 24 days (i man) and 28 days (2 men) after 
inoculation. Four volunteers, who served as controls 
for these tests and were bitten by mosquitoes from: 
the same lotu, developed typically severe unmodified 
dengue. The volunteers, who received the combination 
of dengue and yellow fever vaccine, also developed 
neutralizing antibodies for the yellow fever virus.® 


SUMMARY 


It has been demonstrated that dengue virus can be 
propagated by intracerebral inoculation in mice. 
Although initial adaptation to the mouse is a tedious 


8 We are indebted to Dr. Max Theiler, of the Interna- 
tional Health Division of The Rockefeller Foundation, for 
carrying out the yellow fever neutralization tests on these 
sera. 
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and difficult process, 16 consecutive passages haye 
been achieved already in one series and further pas- 
sages are in progress. The virus propagated in mice 
produced dengue in human volunters, but was not 
pathogenic for cotton rats, hamsters, guinea pigs o; 
rabbits. Although it was evident that even after 9 
serial passages in mice the virus produced a modified 
type of disease in human beings, tests with the 7th, 
9th and 10th passage material indicated that the modi. 
fication had become so marked that it could be used 
as a vaccine for the production of immunity against 
dengue. 
Lr. Cou, Aubert B. Sasin, M.C., AUS 


Capt. R. WauTER SCHLESINGER, M.C., AUS 
ARMY EPIDEMIOLOGICAL BOARD, 
THE CHILDREN’S HOSPITAL 
RESEARCH FOUNDATION, 
CINCINNATI 29, OHIO 


BACTERIOSTATIC AND BACTERICIDAL 
PROPERTIES OF 2,4-DICHLORO- 
PHENOXYACETIC ACID 

THE specificity of 2,4-dichlorophenoxyacetic acid in 
bringing about the death of certain weeds! 2 and the 
well-known bacteriostatic properties of some other 
aromatic compounds. suggest that 2,4-dichlorophen- 
oxyacetie acid might affect the growth of some lower 
organisms such as fungi and bacteria. 

It was observed that open test-tubes of potato- 
dextrose agar* containing 0.1 per cent. 2,4-dichloro- 
phenoxyacetie acid dissolved in 0.5 per cent. Carbo- 
wax 1500* remained sterile for 30 days, while similar 
tubes containing no 2,4-dichlorophenoxyacetic acid be- 
came contaminated with bacteria and fungi. 

In a subsequent experiment two lots of potato- 
dextrose agar were prepared, one containing 0.1 per 
cent. of 2,4-dichlorophenoxyacetiec acid and 0.5 per 
cent. Carbowax 1500 and the cther containing 0.5 per 
cent. Carbowax only. The reaction was adjusted with 
N/1 NaOH to give pH values of 5, 6, 7 and 8, respec- 
tively, in aliquots of each of the two series. All ma- 
nipulations involving the media were made in the open 
laboratory. The media and utensils used were not 
sterilized and no attempt was made to avoid contami- 
nation. Five Petri dishes were used for each medium, 
15 ml being used for each dish. After the media had 
solidified, spores of Peniciilium sp. were dusted over 
the surface of all plates. The plates were then closed 
and ineubated at 28° C. Within two days colonies of 
'1J. W. Mitchell, F. F. Davis and P. C. Marth, Golfdom, 
October, 1944. : 

2P. C, Marth and J. W. Mitchell, ‘‘2,4-Diehlorophen- 
oxyacetic Acid as a Differential Herbicide,’’ Botanical 
Gazette, 106: 224-232, 1944, 

3200 gms peeled potatoes, 20 gms dextrose, 15 gms 
agar, 1,000 ml water. 


4J. W. Mitchell and C0. L. Hamner, Bot. Gaz., 109: 
474-483, 1944. 
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pacillus subtilis® and the Penicillium sp. were observed 
on all the control plates from pH 5 through pH 8. 
Xo colonies of bacteria weve observed on the 2,4-di- 
slorophenoxyacetic acid media at pH 4, 6 or 7, but 
me very small apparently static colonies about 3 mm 
i) diameter appeared on the treated agar at pH 8. 
These colonies were not visible a few days after their 
appearance. The bacteria overran the control plates 
at pH 7 and 8 so rapidly that the fungus barely made 
pin-point spots before the surfaces of the media were 
covered with bacteria, thus checking the growth of 
the fungus. The Penicillium sp. grew vigorously on 
al] media treated with 2,4-dichlorophenoxyacetiec acid 
except that at pH 8 in which case its growth was some- 
what limited probably because of the relatively high 
alkalinity. There was no apparent antagonism be- 
tween the fungus and the bacteria. The relative ap- 
pearance of these plates remained unchanged for 15 
days, even though they were opened on several occa- 
sions after 3 days’ incubation. 

For a further test of this bacteriostatic action of 
the Carbowax-acid mixture, two lots of potato-dex- 
trose agar Were prepared; one contained 0.1 per cent. 
of the acid and 0.5 per cent. of Carbowax; the other 
).5 per cent. of Carbowax. The acid-treated medium 
was diluted with the Carbowax medium to give con- 
centrations of 0.02, 0.04, 0.06 and 0.08 per cent. of 
the acid, one lot was maintained at 0.1 per cent. and 
one lot was of Carbowax control agar. N/1 NaOH 
was added so that media at each concentration of 
24-dichlorophenoxyacetie acid were represented at 


pH 6 and pH 7. ~The Carbowax control was also — 


adjusted to pH 6 and pH 7. These media were then 
autoclaved 15 minutes at 15 pounds steam pressure 
aud 15 ml poured in each Petri dish. After cooling, 
) plates of each medium were then inoculated on the 
left side with mycelial transfers of a Fusarium sp., 
streaked on the right side with Aerobacter cloacae 
isolated from bean plants, and streaked down the cen- 
ter of the plate with Bacillus subtilis, which had ap- 
peared in the control plates of the previous test. 
The plates were incubated at 28° C. After two days’ 
incubation the fungus was growing vigorously in all 
plates. However, there was a definite bacteriostatic 
eect on both bacteria at all concentrations. The 
growth of B. subtilis was retarded more than that of 
4. cloacae and at 0.08 per cent. concentration the 
former was eompletély inhibited, while the latter ap- 
peared to be definitely retarded. Very slight growth 
of both baeteria took place at the 0.1 per cent. con- 
centration of 2,4-dichlorophenoxyacetic acid. After 
one week the inhibiting effect was more pronounced 

* Identified by N. R. Smith, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, Agriculture Re- 


search’ Administration, U. 8. Department of Agriculture, 
Beltsville, Md. 


SCIENCE 


643 


and transfers were made to potato-dextrose agar from 
the margins and from the centers of the streaks of 
A. cloacae which had grown in the medium containing 
0.5 per cent. Carbowax and 0.08 per cent. of the acid. 
There was no growth from the marginal transfers, 
or from 4 out of 5 of the central transfers, and it 
was concluded that most of the bacteria had been 
unable to maintain growth in the 0.08 per cent. con- 


‘centration. The Fusarium sp. grew well at all con- 


centrations. 

In order to determine what role the Carbowax might 
play in the action of the acid, the sodium salt, which 
is soluble in water, was prepared by adding N/1 
NaOH to 2,4-dichlorophenoxyacetic acid. The media 
used were: (1) potato-dextrose agar + 0.02 per cent. 
of the Na salt + 0.5 per cent. Carbowax; (2) potato- 
dextrose agar + 0.08 per cent. of the Na salt + 0.5 per 
cent. Carbowax; (3) potato-dextrose agar + 0.02 per 
cent. of the Na salt, and (4) potato-dextrose agar 
+ 0.08 per cent. of the Na salt. Control media con- 
sisted of one lot of plain potato-dextrose agar and 
one lot of potato-dextrose agar containing 0.5 per 
cent. Carbowax. These media were adjusted to pH 7 
with N/1 NaOH, sterilized at 15 pounds steam pres- 
sure for 20 minutes and 15 ml poured into 9 em 
Petri dishes. After cooling, ten plates of each medium 
were streaked with three bacteria, Bacillus subtilis, 
Staphylococcus aureus (Food and Drug Administra- 
tion strain 209) and Phytomonas tumefaciens (strain 
671 Plant Industry Station, Beltsville, Md.) 

At 0.02 per cent. concentration of the sodium salt 
of 2,4-dichlorophenoxyacetic acid there was a decided 
retarding effect on the growth of all three bacteria. 
Hight hundredths per cent. concentration of the salt 
completely inhibited S. aureus and P. tumefaciens, and 
with B. subtilis there was just a faint cloudiness visible 
along the streak. 

The presence or absence of the Carbowax 1500 had 
little effect on the action of the sodium salt of 2,4- 
dichlorophenoxyacetie acid, although there were some 
indications that the salt alone at 0.02 per cent. had a 
greater retarding effect than the salt in combination 
with Carbowax 1500. 

In a subsequent test it was found that 0.08 per 
cent. of the sodium salt of 2,4-dichlorophenoxyacetic 
acid in potato-dextrose agar completely inhibited B. 
subtilis but had no apparent effect on the growth of 
Penicillium notatum (strain 1249-B21 Northern 
Regional Researeh Laboratory) when the two were 
grown in the same Petri dish. 

The salient points observed in these limited tests 
are that the addition of 0.02 per cent. 2,4-dichloro- 
phenoxyacetie acid or its sodium salt with or without 
0.5 per cent. Carbowax into potato-dextrose agar had 
a decided retarding effect on the growth of Bacillus 
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subtilis, Aerobacter cloacae, Staphylococcus aureus 
_ and Phytomonas tumefaciens, while it had no appar- 
ent effect on the growth of Fusarium sp. and Peni- 


cilium sp. A concentration of 0.08 per cent. of 
2,4-dichlorophenoxyaecetie acid or its sodium salt in 

potato-dextrose agar with or without 0.5 per cent. 

eee Carbowax prevented the growth of B. subtilis, S. 
as aureus and P. tumefaciens and retarded the growth of 


A. cloacae, being toxie to this organism in 4 out of 5 
eases after a period of one week. The growth of 
Fusarium sp. and Penicillium sp. was not affected 
noticeably by the 0.08 per cent. concentration of the 
acid or its salt nor was the growth of P. notatum 
visibly affected by the salt. 
ae Further studies are in progress using common test 
yose! organisms and a number of plant pathogens. 

E. C. STEVENSON, 
ie Associate Pathologist 
JouHN W. MITCHELL, 

Physiologist 
BUREAU OF PLANT INDUSTRY, SOILS AND 

AGRICULTURAL ENGINEERING, 


a U. 8. DEPARTMENT OF AGRICULTURE, 
BELTSVILLE, Mp. 


THE PRODUCTION OF CARCINOMA AND 
SARCOMA IN TRANSPLANTED 
- EMBRYONIC TISSUES! 

SEVERAL years ago it was found that embryonic 
mammalian tissues could be grown in adult alien spe- 
ee cies and that such transfer was as readily effected 
| as homologous embryonic transplantation.* At the 
ee same time an attempt was made to induce tumor for- 
ae mation in heterologous embryonic transplants with 
chemical carcinogens; for control parallel experiments 
with homologous embryonic tissues were performed. 
a3 Cancer resulted in a number of heterologous trans- 
plants, ineluding several of human origin; but an 
exploration of the diverse lines of research suggested 
by the results is still in progress and demands a more 
detailed report than is possible at present. The re- 
se sults of the control studies entailing the production 

i of cancer in homologous embryonic transplants ap- 
se pear of sufficient immediate interest to warrant an 

a independent report at this time. The intent of the 
Bee present note is to draw attention to the method and 
Me | its general results. Precise details and other perti- 
Z nent observations will be discussed in a later paper. 
ass ; The technique employed is comparable to that used 
Te in routine tumor or tissue transfer. The embryonic 
wer organ or tissue is placed in the mouth of a troear and 

1 From the Departments of Pathology and Surgery, 
Yale University School of Medicine, New Haven, Conn. 
! This investigation was supported by grants from the Jane 
Ae Coffin Childs Memorial Fund for Medical Research and 


ie the International Cancer Research Foundation. 
e eat 2H. 8. N. Greene, Cancer Research, 3: 809, 1943. 
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impregnated with crystals of methylcholanthrexe 


The trocar is inserted through an ineision ang the 
tissue fragment expelled in the desired region of the 
new host. The anterior chamber of the eye, testicl, 
peritoneal cavity, muscle and subeutaneous region, 
have been utilized as inoculation sites but, in genera) 
subcutaneous transfers have proved most satisfactory 
Mouse embryos have been used most extensively jy 
homologous transfers, but in several experiments 
guinea-pig embryos were utilized, and it is significan; 
that despite the resistance of adult animals of this 
species, the embryonic tissues proved as susceptible 
to the carcinogenic action of methylcholanthrene as 
did mouse material. 

In experiments utilizing mice, treated embryonic 


tissue was transferred to adult animals of the san | 


and of different strains without apparent variation 
in the incidence of takes or in the ultimate fate of 
the transplant. The organs from embryos of C,H ex. 
traction grew as readily in C57 black or Bagg albino 
mice as in the parent strain, and present data reflect 
no influence of the genetic constitution of the new 
host on the action of the carcinogenic chemical. 

A variety of embryonic organs and tissues, includ- 
ing lung, stomach, intestine, skin, muscle and cartilage, 
have been employed with comparable results. Suc- 
cessful transfer is followed by rapid growth which 
reaches a peak toward the end of the second week. 
A short interval of apparent quiescence ensues, but 
early in the fourth week renewed growth becomes 
evident. The transplants in animals killed between 


‘ the thirtieth and thirty-fifth days measure 1 to 15 | 


em in diameter and show all the cellular and struc 
tural changes characteristic of cancer. It should be 
emphasized that in all these experiments, the diag- 
nosis of cancer is based on biological behavior as well 
as on morphology and such diagnosis is not made 
unless the tissue in question possesses the ability to 
grow and to duplicate its structure in alien species. 
At the present point in this series of experiments, 
approximately 60 per cent. of the transplants ex- 
amined between the thirtieth and thirty-fifth days 
fulfil both morphological and biological requirements. 
It appears significant that embryonic tissues undergo 
such modifications within 35 days, whereas from 90 to 
200 or more days are required before comparable 
changes appear in adult tissues. 

In view of present efforts directed toward the pro- 


duction of cancer of the alimentary canal with chem! § 


eal carcinogens, it is noteworthy that carcinoma of 
the glandular portion of the stomach and of the w- 
testine may be induced by the application of the 
chemicals to embryonic transplants. A pronounced 
hyperplasia precedes the appearance of malignant 
changes and, in the intestine, results in glandular 
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| tained support this assumption. | 


nasses simulating polyps. Gastrie mucosa produces 
4 abundance of mucin in early stages and may ter- 
yinate either as a colloid carcinoma or a typical 
fundie adenocarcinoma. 

Involvement of host tissues is apparent by the 
forty-fifth day and is characterized by the active 
invasion of tissues as well as by the passive infiltra- 
tion of tissue spaces. Metastasis has occurred, but 


| the majority of animals have been killed for early 


study and significant data are not yet available. 

The carcinomas arising in subeutaneous regions are 
obviously ‘derived from the transplanted embryonic 
organ, but some question obtains with reference to 
the origin of the sarcomas, for their appearance is 
often identical with that of growths obtained in adult 
animals. However, their early inception together.with 
their position in relation to embryonie remnants is 
suggestive. Moreover, in one instance in which the 
primary tumor consisted solely of sarcomatous fibro- 
blasts, a splenic metastasis contained areas of newly 
formed cartilage, thus identifying the growth as a 
chondrosareoma and rendering an origin from the 
subcutaneous connective tissue of the adult host 
highly improbable. 

These experiments were instituted on the assump- 
tion that the reserve stores of stem or partially dif- 
ferentiated cells of the body formed the source of 
neoplastie cells in adult animals and that embryonic 
tissues might prove a more favorable medium for the 
experimental production of tumors than the corre- 
sponding tissues of adult animals. The results ob- 
The method de- 
sribed offers a means of producing carcinomas in a 
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variety of internal organs in a relatively short time. 
Moreover, the ability to transplant treated tissues 
heterologously and to test the susceptibility of em- 
bryonie organs of resistant species after transfer to 
susceptible hosts and vice versa offers a new approach 
to a study of the nature and mode of action of ear- 
cinogenie chemicals. 
Harry 8. N. GREENE 


ACETYL CHOLINE AND THE ACTIVATION 
OF MARINE EGGS 


Recent studies have made it appear probable that 
acetyi choline is of fundamental importance in the 
excitation process in nerves, muscles and electric 
organs.’-? The activation of marine eggs has certain 
features in common with excitation of nerve,® and it 
seemed worth while to examine the effects of acetyl 
choline on such activation. 

The eggs of the echiuroid worm Urechis caupo 
Fisher and MacGinitie, and of the sea urchin Stron- 
gylocentrotus purpuratus (Stimpson) were used. 
Strongylocentrotus eggs were activated by (a) very 
dilute sperm suspensions or (b) treatment with dis- 
tilled water for 4 to 2 minutes. Urechis eggs were 
activated by (a) dilute sperm suspensions, (b) brief 
treatment with hypotonic sea water or distilled water, 
(c) treatment with isotonie calcium chloride solution 


1J. F. Fulton and D. Nachmansohn, Science, 97: 569, 
1943. 

2D. Nachmansohn, R. T. C. W. Coates and A. L. 
— Jour. Neurophysiol., 5: 499, 1942, and 6: 383, 
1943. 

8R. 8. Lillie, ‘‘Protoplasmic Action and Nervous Ac- 
tion,’’ Chicago, 1932 (2nd ed.). 


TABLE 1 


INHIBITION OF ACTIVATION IN MARINE EGGs 


BY ACETYL CHOLINE AND PHYSOSTIGMINB 


Difference from control, and 
standard error of the differ- 
Per cent. of eags ence, with 


Beggs of: Activating agent: activated, contro 
physostigmine 
Dilute sperm 93 -—93+2 
64 —64+2 
87 —-67+8 
72 —-16+3.5 
58 -—-27+7 
24 +63+8 
Urechis caupo Hypotonic sea water 35 - —29+3 —26+3 
Isotonic CaCls 97 -15+2.4 741.7 
22 —20+3 —22+3 
17 —15+8 -—1623 
Ca-free artificial sea water 87 -—87+2 
9 —- 8+1 
+ - 421 
97 -96+1 
68 —41+7 
Ultraviolet 93 —92+2 —80+3 
42 ~4075 
22 -—-2123 
Strongylocentrotus purpuratus Dilute sperm -—60+3 + 13 
+16+ 
5.8 -5.6+1.1 +0.921.6 
Distilled water 40 -—39+2 -—-27+3 
37 —37+2 -—25+3 
30 —29+2 -11+3 
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for 10-20 minutes, (d) treatment with artificial sea 
water lacking calcium ion for 1 to 4 hours, or (e) 
irradiation with ultra-violet light of wave-length about 
2537 A for 4 to 3 minutes. Membrane elevation was 
used as a criterion of activation in Strongylocentrotus 
eggs, dissolution of the germinal vesicle in the eggs 
of Urechis. A small and variable percentage of the 
eggs of Urechis cleaved when activated by any of the 
artificial treatments. Artificial activation of Stron- 
gylocentrotus eggs did not result in cleavage. 

The addition of 1 mg of acetyl choline bromide to 
10 ml of the activating solution before the eggs were 
placed in the solution resulted, in almost every case, 
in a marked decrease in the number of eggs activated 
by the particular treatment. Typical results are pre- 
sented in Table 1. The addition of 1 mg of physo- 
stigmine salicylate to 10 ml of activating solution had 
effects wholly comparable to those of acetyl choline, 
except when the eggs were activated with sperm. 
With the eggs of Strongylocentrotus activated by 
sperm, the only effect noted was a small inerease in 
activation. With the eggs of Urechis activated by 
sperm, a marked decrease similar to that produced 
by acetyl choline was evident in most cases, but in 
one experiment an equally marked increase was ap- 
parent. 

Further analysis of these effects is in progress, and 
a more detailed account will be published later. 


T. SCHEER 
G. KeRcKHOFF MARINE LABORATORY, 
CALIFORNIA INSTITUTE OF TECHNOLOGY 


THE OXYDASE REACTION IN CHICK EM- 
BRYOS AND BROTH MEDIA CONTAIN- 
ING NEISSERIA! 2 

THE value of the oxydase reaction described by 
Gordon and MeLeod® for the preliminary identifiea- 
tion of meningocoeci and gonococci has been well es- 
tablished. This reaction is ordinarily elicited by 
spraying or flooding a petri dish culture with a fresh, 
one per cent. aqueous solution of either dimethyl or 
tetramethyl paraphenylene diamine hydrochloride. 


Colonies of members of the genus Neisseria will then 


undergo a series of characteristic color changes; pink 
to maroon to black with the former reagent, and 
lavender to purple with the latter. 

In the course of certain experiments concerned with 


meningoeoecie and gonocoecic*® infections of chick 


1 With the technical assistance of Frances 8. Friedman. 

2 The valuable aid of First Lieutenant (then Sgt.) 
Barelay R. MeGhee, Sn. C., A. U. 8., during the early 
phases of this study is gratefully acknowledged. 

3 J, Gordon and J. W. MeLeod, Jour. Path. and Bact., 
31: 185-190, 1928. 

4G. J. Buddingh and A. D. Polk, Science, 86: 20-21, 
1937. 

5G. Morrow and G. P. Berry, Jour. Bact., 36: 280, 
1938." 
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embryos, it was found that typical oxydase reaction, 
could be produced upon the infected chorio-allantoic 
membranes. Forty-eight hours after the inoculation’ 
of the chorio-allantoic membranes of eleven-day-oj4 
embryos a portion of the shell was removed, the me. 
brane cultured, and a drop of either the dimethy| ; 
tetramethyl paraphenylene diamine hydrochloriq 
solutions deposited thereon. In all instances th, 
Neisseria-infected chorio-allantoic membranes gave 
positive reactions. Control embryos, either uninfected 


or infected with organisms other than the Neisseria, % 


yielded negative reactions. Parallel passages on ap. 
propriate solid media gave similar findings. 

Since the allantoic fluids of Neisseria-infected ey). 
bryos contain large numbers of organisms, they were 
subjected to similar tests. This was achieved by over. 
laying one milliliter of allantoic fluid in a narrow 
tube with one or two drops of oxydase reagent. The 
typical sequences of color changes were noted at the 
interphase. Similar reactions were obtained in broth 
cultures, including those in the Neisseria fermenta- 
tion broth previously described.’ 

The specificity of the reaction in both infected 
allantoic fluid and broth media suggested the possi- | 
bility that the reacting enzyme was of a soluble char- 


TABLE 1 


SuMMARY OF OXYDASE REACTIONS OBTAINED IN CHICK 
EMBRYOS INFECTED WITH VARIOUS AGENTS 


agent E ak 
ss 35 Pos. Neg. Pos. Neg. Pos. Neg. 
& 6 1 oO ND§ ND 
2.0.2 BERD. ND 
1 2 2 ND. ND) ND. ND 
Paracolon 2 4 ae 2 0 2 
6 4 0 1 ND. ND. 


* Uncentrifuged. 
Centrifuged, bacteria-free. 
The allantoic fluid whose cell-free supernate gave 
tive reaction was also negative on culture but morpho a 
eally and tinctorially positive for N. intracellularis on sm¢ 
examination. 
§ N.D.= Not done. 


6 The surface of a chocolate agar culture which had 
been incubated for twenty-four hours was seraped and the 
growth suspended in tryptose-phosphate broth. One drop 
of this heavy suspension served as the inoculation = 

7D. M. Kuhns and H. A. Feldman, Am. Jour. Pub. 
Health, 33: 1461-65, 1943. 


‘ 
tet 
to1e 
hact 
to th 
me with 
$ 
S 
AN 
Se i 
T 
| 
that 
| ral: 
isle 
be 
R 
8a 
to 
fc 
ti 
1 
he 


june 22, 1945 SCIENCE 647 


acter. To determine this a number of infected allan- phenylene diamine hydrochloride when the following — 
joie fluids were centrifuged until the supernates no are infected with Neisseria: the surface of the chorio- 
longer gave positive cultures. With one exception allantoic membranes of chick embryos, allantoic fluids 
pacteria-free allantoic fluids yielded reactions similar both before and after the removal of the infecting 

to those obtained prior to centrifugation. bacteria and suitable broth media. 
The data are summarized in Table 1. (2) The enzyme responsible for the positive oxy- 
dase reaction elicited with the Neisseria is soluble 


Coycuvgroms and diffuses intc the surrounding liquid environment. 
(1) Specifie oxydase reactions may be obtained Harry A. FetpMAN, 


with solutions of either dimethyl or tetramethy] para- Major, Medical Corps, A.U.S. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MICROBIOLOGICAL AND FLUOROMETRIC play some role in the etiology of diabetes mellitus. 
TEST FOR MINUTE AMOUNTS For the study of the metabolism of alloxan, a specific 
OF ALLOXAN? > method for the determination of alloxan would ob- 


Tue work of Dunn and coworkers** has revealed viously bé advantageous. In the present note, we 
that alloxan administered parenterally produces in Wish to report our preliminary studies leading to a 
rats and rabbits an acute specific necrosis of the sensitive and specific test for the quantitative estima- 
islets of Langerhans. This has been amply confirmed _ tion of alloxan in pure solution, which we hope may 
in rats, rabbits, dogs and monkeys by various work- eventually lead to a specific method applicable to 
ers.°-10 The production of experimental diabetes by _ biological materials. 


CH,OH 
CH.OH (dHOR), 
(OHOH), 
NH i N 
4 
I Alloxan Riboflavin 
alloxan and the importance of these experiments has At the time this work was undertaken, no specific 


been reviewed by Joslin.+-12 It has been suggested method for alloxan was available. While the work 
by Dunn and his coworkers‘ that possible defects in was underway, we learned through private communi- 
the metabolism of purines or of alloxan in man may cation from Dr. R. M. Archibald** that he had a paper 

‘The authors wish to express their appreciation to the in press which contained several methods for the de- 
Lederle Laboratories for a research grant that has aided termination of alloxan. We would like to thank him 


greatly in this work. We are indebted to Dr. R. O. : ; ; ahi ha 
Roblin, Jr., of the American Cyanamid Company, for the us to rend his mapuscrip 
sample of alloxan monohydrate used in these studies, and before it appeared in print. Of those methods de- 


x r. J. A. Aeschlimann, of Hoffmann-La Roche, Inc.,  seribed by Archibald the most specific and sensitive is 
ra. of 1,2-dimethyl-4-amino-5(d-1’-ribityl-amino)- 1.64 on the condensation of alloxan with o-phenyl- 


_? The authors also wish to acknowledge with apprecia- 
tion the technical assistance of Miss Rachel Jewett and 7M. G. Goldner and G. Gomori, Endocrinology, 33: 297, 


Miss Martha Fuchs. 1943. 

‘J. 8. Dunn, H. L. Sheehan and N. G. B. MeLetchie, 8 H. Hughes, L. L. Ware and G. F, Young, Lancet, 246: 
Lancet, 244; 484, 1943. 148, 1944, 

‘J. 8. Dunn, 5. Kirkpatrick, N. G. B. McLetchie and ®J. H. Ridout, A. W. Ham and G. A. Wrenshall, 
8. V. Telfer, Jour. Path. Bact., 55: 245, 1943. ScreNcE, 100: 57, 1944. 

‘J. 8. Dunn and N. G. B. MeLetchie, Lancet, 245: 384. 108, Banerjee, Lancet, 247: 658, 1944. 
1943. 11 E. P. Joslin, New Eng. Jour. Med., 230: 425, 1944. 


°C. C, Bailey and O. T. Bailey, Jour. Am. Med. Asn., 12 E. P. Joslin, New Eng. Jour. Med., 232: 219, 1945. 
122; 1165, 1943. 13 R. M. Archibald, Jour. Biol. Chem., 158: 347, 1945. 
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enediamine to yield alloxazine, which is measured by 
its fluorescence. 
In the test we are reporting in the present com- 


munication, we have employed the condensation of al- 
joxan with 1,2-dimethyl-4-amino-5 (d-1’-ribitylamino) - 
benzene(I) to yield riboflavin.** 
Bix: 
z 
Tea’ 
oO 
2 
40} 
2 3 4 
4 MICROGRAMS OF ALLOXAN PER 10 CC. 
a Fig. 1. Fluorescence of riboflavin plotted against the 
rea amounts of alloxan which were treated to yield riboflavin. 


The riboflavin so produced was measured quantita- 
tively by its fluorescence and by its growth-promoting 
properties for Lactobacillus casei. 
we ofiers the high degree of specificity of the require- 
ments for riboflavin by a microorganism as a check 
i for the easily measured fluorescence of riboflavin. 
ah Furthermore, the already well-known methods for the 
determination of riboflavin are utilized. 


This method thus 


16 OF 


‘GROWTH OF L GASE/ AS TURBIDITY 
@ 


iL. 


i 


0.1 03 
MICROGRAMS OF ALLOXAN PER 6 CG. OF MEDIUM 


0.4 


Fie. 2. Growth of L. casei plotted against the amounts 
of alloxan which were treated to yield riboflavin. 


When alloxan in amounts from 0.2 to 4 micrograms 
fs per cc was treated as described under “Procedure,” 
the fluorescence obtained was proportional to the 
. amount of alloxan present (Fig. 1). A typical ribo- 


ae 14 R. Kuhn, K. Reinemund, F. Weygand and R. Stroébele, 
ee Ber., 68: 1765, 1935. 


flavin growth-response with L. casei was obtained with 
the riboflavin formed in the condensation. Amounts 
from 0.05 to 0.4 micrograms of alloxan converted {, 
riboflavin could be measured by this microbiologies| 
procedure (Fig. 2). 

Using our fluorescent method, we were able to coy. 
firm the results of Leech and Bailey™ on the stability 
of alloxan at various hydrogen ion concentration; 


(Fig. 3). Alloxan remained stable in glacial aceti. | 


ALLOXAN IN 5% ACETIC ACID, pH 2.4 


ALLOXANTIN 


PER CENT OF ALLOXAN REMAINING 


7.4 


TIME IN HOURS 

Fie. 3. Curves illustrating the stability of alloxan at 
various hydrogen ion concentrations, and a comparison of 
the stability of alloxan with alloxantin in aqueous solu- 
tions. 


acid and in solutions of 5 per cent. acetic acid in 
water for a period of several weeks. Alloxantin, 
when treated with 1,2-dimethyl-4-amino-5(d-1’ribityl- 
amino )-benzene, yielded the same amount of riboflavin 
as did alloxan. The stability of alloxantin in water 
(10¥/ee) was also found to be identical with that of 
alloxan in water (Fig. 3). 

Procedure: A stock solution of alloxan, containing 
100 micrograms of alloxan per ce of 5 per cent. acetic 
acid in water, was prepared weekly. Solutions con- 
taining 10 and 1 micrograms,per cc, respectively, were 
prepared daily by diluting the stock solution with 5 
per cent. acetic acid. A sufficient amount of 1,2-di- 
methyl-4-amino-5 (d-1’-ribitylamino) -benzene was dis- 
solved in glacial acetic acid to give a concentration 
of 2 mg per ee. 

To 20x 150 mm pyrex test-tubes were carefully 
added the following amounts of alloxan: 0.2, 0.5, 1.0, 
2.0, 3.0 and 4.0 micrograms; the volume in each tube 
was adjusted to 1.0 ce with water. Unknown solu- 
tions to be analyzed are likewise made up to 1 ce of 
volume. Then to each tube was added 1.0 ce of 
glacial acetic acid and 1.0 ce (2.0 mg) of 1,2-dimethy!- 
4-amino-5(d-1’-ribitylamino)-benzene. The tubes wer? 


15 R. 8. Leech and ©. ©. Bailey, Jour. Biol. Chem., 157: 
525, 1945. 
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peated simultaneously in a water bath (90-100°) for 3 
jours. At the end of this period of heating, if the 
mount of alloxan present was to be measured fluoro- 
netrically, 8.0 ec of 1 m sodium acetate-acetic acid 
puffer, pH 5.5, were added to each tube. The fluores- 
ence of the formed riboflavin was measured by a 
Coleman photofluorometer, Model 12, using the filters 
for riboflavin determinations supplied with the instru- 
ment. The degree of fluorescence is plotted against 
encentration of the standard alloxan solutions as 
shown in Fig. 1. ; 

The concentration of ailoxan in the unknown solu- 
tions, run simultaneously with the standards, is ob- 
tained from the plotted curve. If the amount of 
riboflavin formed from the alloxan was to be mea- 
sured by its effect on the growth of Lactobacillus casei, 
then the contents of the tubes after heating on the 
water bath were carefully concentrated to dryness. 
This was aecomplished rapidly by evaporating the 
solutions under vacuum of a water pump while at 
the same time the tube was shaken with a swirling 
notion in a hot water bath. Standard and unknown 
samples were treated under identical conditions. Im- 
mediately after the solutions were concentrated to 
dryness, the residue was dissolved in exactly 10 ce of 
(.2 Mm sodium acetate-acetic buffer, pH 6.6. One ce 
of each of these solutions was then added to 5.0 ce 
of the medium developed by Landy and Dicken,'® 
which needed only riboflavin for good growth of Lacto- 
bacillus casei. After sterilization, each tube was in- 
oculated with one drop of a 1: 20 dilution of a 24-hour 
culture of Z. case¢ grown in the basal medium; the 
cells were centrifuged and resuspended.in a sterile 
saline solution before the final inoculum dilution was 
made. After 40 hours of incubation at 37°, the 
growth of L. casei was measured turbidimetrically in 
a Klett-Summerson photoelectric colorimeter. The 
growth response of L. casei to increasing amounts of 
alloxan is plotted in Fig. 2. 


SUMMARY 


A microbiological and fluorometric test for the de- 
termination of minute amounts of alloxan has been 
described. The test involves the conversion of the 
alloxan to riboflavin which is measured by microbio- 
logical or fluorometric techniques. 


SACHCHIDANANDA BANERJEE" 
Karu DirrMer 
VINCENT DU VIGNEAUD 
DEPARTMENT OF BIOCHEMISTRY, 
CORNELL UNIVERSITY MEDICAL ee 
New York, N. Y. 


16M. Landy and D. M. Dicken, Jour. Lab. Clin. Med., 
27: 1086, 1942, 
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A HANGING DROP METHOD FOR CONTINU- 
OUS OBSERVATION OF THE ACTIVITY 
OF ORGANISMS IN CYANIDE: 


INTERPRETATION of cellular oxidative processes may 
be aided by correlating the oxygen consumption of 
organisms exposed to eyanide with observations of 
their visible activity. With the method described it is 
possible to observe cell division, muscle contraction 
and other phenomena, while the concentration of 
HCN is varied quantitatively and the organisms 
remain otherwise undisturbed. The procedure is pos- 
sible because of the rapid diffusion of HCN gas and 
the consequent rapid attainment of equilibrium be- 
tween a large volume of cyanide solution of a known 
concentration and a hanging drop exposed to it. 

Fig. 1 illustrates the transparent plastic chamber 


POSITION OF 
COVER GLASS 


OPENING FOR 


HANGING DROP CHANGING FLUID 


ASS 


TRANSPARENT DISK FILTER PAPER 


b. 


Fie. 1. Transparent plastic chamber used in observing 
effect of cyanide on behavior of organisms in a hanging 
drop. A. Isometric view. B. Longitudinal section. 


designed for these experiments. The top and bottom 
plates are sealed together with liquid petrolatum and 
a cover glass with a hanging drop containing the 
tissue or organism is set over the opening as shown. 
After a control period in which the normal behavior 
is noted, 3 ml of HCN solution made up in the same 
medium as the hanging drop is placed on the filter 
paper in the chamber and the small opening is closed. 
In a short time the HCN concentration in the drop 
becomes the same as that in the larger volume of 
fluid, and since the plastic is relatively impermeable 
it will stay at this level for hours without change. 


It is thus possible to attain a given level.of cyanide 
1 From the Department of Ophthalmology, State Uni- 
versity of Iowa, College of Medicine. 
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without altering the position of the organism or dis- 
turbing its ionie environment. The saturation of a 
0.03 ml drop depletes the 3 ml of solution in the 
chamber by only 1 per cent. Fig. 2, eurve A, shows 


100 


: 


PERCENTAGE HCN 


T T T 
0 2 4 6 8 10 
MINUTES 
Fig. 2. Curve A. Ordinate shows the percentage satu- 
ration of a 0.03 ml hanging drop exposed to 3 ml of 0.01 
M. HCN solution in the plastic chamber. Curve B. Ordi- 
nate shows the percentage of the original concentration 
remaining after the 0.01 M. HON solution had been re- 
placed by 1 per cent. KOH. Abscissas indicate time in 
minutes, 


the rate of saturation of a drop after HCN solution 
is placed in the chamber. It is apparent that within 
2 minutes the drop is almost two thirds saturated, 
and that after 5 minutes exposure to the HCN solu- 
tion its eoncentration is almost the same as that of 
the larger volume of liquid. (All cyanide measure- 
ments were made by the phenolphthalin method.?) 

It is an equally simple process to wateh the recov- 
ery from cyanide treatment. When the HCN solution 
is removed from the chamber with a pipette and 
replaced with a 1 per cent. KOH solution, the eyanide 
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in the drop quickly passes into the alkali and leave, 
the drop in its original condition. As shown by curve 
B in Fig. 2, the concentration in the drop decreases 


50 per cent. within 2 minutes after the replacemen; | 


with KOH, and is less than one fifth of the origing) 
level in 5 minutes. 

The cyanide solutions are prepared by dissolving 
a weighed amount of KCN in a volumetric flask, ney. 
tralizing it with dilute HCl (with a drop of pheno] 
red as indicator), and diluting this stock solution to 
make the concentrations desired. Although it js 
theoretically preferable to make these solutions fron 
liquid of the same pH and osmotic pressure as the 
medium of the hanging drop, there is actually very 
little difference in the HCN tension within a range 


of pH 6.8 to 7.4 and a salinity of 0 to 5 per cent, | 


With sea water experiments the cyanide solutions 
should be prepared with sea water. 

Three sample experiments suggest the possible uses 
of the method. (1) Vorticella: These protozoons 
placed in a hanging drop of pond water and exposed 
to 0.04 M. HCN were immediately stimulated and 
most of them became free-swimming, but in spite of 
the high concentration the majority of the animals 
were still alive after an hour. (2) Artemia: Brine 
shrimp in artificial sea water showed a marked varia- 
tion in sensitivity with age, perhaps associated with 
the type of substrate being metabolized. Young ani- 
mals were still living after an hour in 0.01 M. HCN, 
but older ones became inactive in 10 minutes with 
only 0.001 M. HCN. (3) Ciliated Epithelium: Cilia 
on sections of rat trachea suspended in buffered 


‘saline will heat for hours at room temperature. A 


concentration of 0.0003 M. HCN stopped most of this 
action in 5 minutes, but with 0.0001 M. it was only 
slightly slowed after half an hour. After the activity 
had been arrested by 0.01 M. HCN,-the solution in 
the chamber was replaced with 1 per cent. KOH. 
Enough recovery occurred in 15 minutes to permit 
motion to start again, and by half an hour the ciliary 
activity appeared normal. 
Rosse 


SCIENTIFIC BOOKS 


MINERALOGY 
Dana’s System of Mineralogy. By CHARLES PALACHE, 
Harry BerMAN and CiirrorD Fronpeu. Seventh 
Edition, Volume I, Elements, Sulfides, Sulfosalts, 
_ Oxides. New York: John Wiley and Sons, Ine., 
1944. $10.00. 


Dawna’s System of Mineralogy is America’s most 
important compilation of information on mineral spe- 


cies, and has been a reference standard for about a 


2W. A. Robbie, Arch. Biochem., 5: 49, 1944. 


century. It holds a place of authority in mineralogy 
somewhat analogous to that of Gray’s Manual in the 
field of botany. The last edition of the System ap- 
peared in 1892, and supplements to it were published 
in the form of Appendices in 1899, 1909 and 1915. 
Since these appeared x-ray diffraction has been de- 
veloped into a new tool with which to study crystals 
generally, and has been intensively applied to the 
study of minerals. The science of mineralogy }@‘ 
been greatly enriched by its aid, not only in sheer 
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yeight of new data, but also in the new perspective 
hich the study and correlation of such new data have 
nade possible. Naturally, mineralogists have awaited 
agerly a new edition of the System in which the 
new data and the new viewpoints would be incor- 
porated. 

This edition of Dana’s System is more than just 
, revision. The authors have not limited themselves 
)) adding to the old edition new data which subse- 
quently had appeared in the literature. Rather, they 
regarded the opportunity of revision as a challenge 
io initiate a large-scale research project concerned 
vith the investigation of any little-known or doubt- 
ful species or families of minerals. In this aspect of 
the “revision” they did not hesitate to enroll their 
colleagues. - Their chief task was the critical sifting 
aud rearranging of all the resulting old and new 
data. The’final result was a new work, which is the 
old Dana only in aim and excellence. To carry out 
this unusual type of revision in all its aspects, the 
authors were aided by a grant from the Penrose Fund 
ot the Geological Society of America. 

The authors of this revision, Professor Charles 
Palache, the late Professor Harry Berman and Dr. 
(lifford Fronde:, all members of Harvard’s Depart- 
ment of Mineralogy, composed an excellent team for 
their project, for this combination assured a com- 
wand of traditional mineralogy and erystallography 
together with a conversancy with the newer x-ray 
aystallography and its offspring, crystal chemistry. 
The combination has produced a work which thus 
bridges the old and the new in mineralogy. The 
nineralogical fraternity may congratulate itself that 
in the new Dana they thus have a bridge and not 


f just one side or the other of a hiatus. 


This volume represents the first of a series of 
three. It is devoted to the elements, sulfides, sulfo- 
silts and oxides (excluding silica). The arrange- 
went of material is chemical. Thus the species are 
irst arranged: according to the following chemical 
“classes”: (1) Native elements; (2) Sulfides, selen- 
ides and tellurides; (3) Sulfosalts; (4) Simple 
oxides (exelusive of silica); (5) Oxides containing 
wanium, thorium and zirconium; (6) Hydroxides, 
aud oxides containing hydroxyl; (7) Multiple oxides 
‘such as MgAl,0,];.(8) Multiple oxides containing 
‘olumbium, tantalum and titanium. These “classes” 
ive further subdivided into “types” according to the 
ratio of cations to anions in the chemical formula. 
For example, the simple oxides are divided into the 
tollowing “types”: M,0, MO, M,0,, M,0;, MO, 
‘exelusive of SiO,) and miscellaneous M,,,0,,. 

This scheme of classification, now familiar in its 
broader aspeets to all American mineralogists, is an 
‘laboration of the general chemical classification so 
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successfully utilized in previous editions of Dana, 
and dating from the fifth edition by Dana and Brush, 
published in 1868. Dana’s chemical classification was 
characterized by arrangement according to common 
anion, in contrast with the scheme whereby minerals 
are arranged primarily according to a common cation. 
The latter system, sometimes adopted because it 
places together all minerals containing copper, for 
example, is an unnatural one except for economic 
purposes. Its use hinders rather than helps the scien- 
tifie study of minerals, since it places together min- 
erals having no common crystallographic features. 
Dana’s common anion classification, on the other hand, 
has been successful because it groups together min- 
erals with related crystal features. -In the light of 
the erystallochemical knowledge now available to us, 
we realize that this is because the packing of the 
larger anions determines the broader aspects of erys- 
tal structures, the smaller cations merely fitting into 
the interstices of the anions according to certain rules. 
Structures are comparatively insensitive to substi- 
tutions in the filling of interstices, and thus family 
resemblances occur in minerals having common anions. 
Dana’s scheme of elassification is crystallochemically 
sound, and thus it has stood the test of time. Almost 
all mineralogy books now follow it. 

In common with the sixth edition of Dana, the 
deseription of each mineral species follows a certain 
form, but the form is longer in this edition to take 
account of our extended present-day horizons. The 
name of the species is followed by its chemical com- 
position and a list of synonyms or names by which 
the mineral was formerly known. The erystallo- 
graphie characteristics of the species are next listed, 
ineluding its erystal system and class, together with 
the full Mauguin point-group symbol, axial ratio, 
gnomonic projection constants, a list of two-circle 
goniometer coordinates of known forms an/ cell con- 
stants derived from x-ray diffraction studies. Then 
follow discussions and lists of data under the head- 
ings of physical properties, optical constants, chemi- 
eal composition (ineluding representative analyses), 
occurrence, alterations, artificial production of the 
species and a brief section on the origin of the min- 
eral uame. 

An ‘mportant feature of the new Dana is that ref- 
erences are given to at least the most recent investi- 
gations of each mineral species. This enables the 
research mineralogist to gain an introduction to the 
literature of a species through its most recent con- 
tributions. In this edition of Dana the references 
are better arranged than in older editions, and they 
are annotated and interspersed with valuable critical 
comments by the authors. 

The introductory section on crystallography is not 


re 
ty 
e 
Seg 
ent 
0] 
to 
. 
1s ne 
) 
he 
t 
ped 
eS 
es 
ns 
a(| : 
) 
ls 
he 
* 
$e: 
3 
4 
4 
eae 
: 
dota 
4 
| 
= 
2 ; 


weil treated. Some thirty-odd pages are devoted to 
“morphological crystallography,” chiefly in its com- 
puting aspects, and the rest of the science of erystal- 
lography is compressed into some four pages. This 
leaves much of the subject untouched. For example, 
a discussion of the plastic behavior of minerals, a 
topic now of great interest in several advancing 
research fronts, is missing. Certainly this section 
presents an ill-balanced account of the erystallo- 
graphie aspects of mineralogy, and might better have 
been omitted than treated as it is. 

The reviewer would hesitate to criticize the authors’ 
choice of fonts for headings except for the fact that 
two more volumes of this work are yet to appear, and 
they could be made much more readable by a different 
selection of headings. Properly chosen, headings 
divide the work into coordinate and subordinate parts 
whose relative ranks are obvious. In this volume, 
however, headings of four different ranks are all 


_ printed in bold face type of approximately 10 point . 


size. These are differentiated only by use of capitals 
and italics, all of which look much alike in heavy 
type. The reviewer suggests that in subsequent vol- 
umes of Dana’s System, the authors follow the excel- 
lent style set in the 1932 edition of Dana-Ford’s 
“Textbook,” which is a condensation of the System. 
These two criticisms are trivial compared with the 
solid virtues of the book. Nowhere else can the min- 
eralogist find such a complete or up-to-date compila- 
tion and arrangement of mineral species data. The 
authors are to be congratulated on a splendid achieve- 
ment and on performing a welcome service. Among 
other things, this volume wiil stand as a monument 
to one of the co-authors, the late Dr. Harry Berman, 
who lost his life in an aircraft accident while serving 
the Allied cause in his chosen field of mineralogy. 


M. J . BUERGER 
MASSACHUSETTS INSTITUTS OF TECHNOLOGY 


FRESH-WATER SNAILS 
The Molluscan Family Planorbidae. By FranxK Cot- 
LINS Baker. (Collation, revision and additions by 
Hariey Jones Van Cleave.) xxxvi+530 (ineluding 
141 plates) + 1 portrait. Urbana: University of 
Illinois Press. 1945. $14.50. 


To this taxonomic monograph, the late F. C. Baker 
has contributed the magnificently figured results of 
years of dissection and of microscopic study of 
radulae, in addition to photographs of the shells of 
most American forms and of examples of the foreign 
genera. On the basis of these new data, collated with 
those of other students, the Planorbidae of the world, 
after exclusion of the Bulinidae, are divided into 4 
subfamilies and 34 genera: Planorbinae with 12, 
Segmentininae with 11, Helisomatinae with 7 and 
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Planorbulinae with 4 genera. Choanomphalus (Cho. 
anomphalinae) and Poecilospira are Considered 
“groups of uncertain affinities.” All the division, 
are defined caretully, with lists of “valid” forms anq 
notes on distribution. Although opinions may yay, 
in regard to the generic rank of some of these groups, 
their content and relationships are carefully worke, 
out, so far as present knowledge permits. A chapte 
on general ecology discusses planorbids as interme). 
ate hosts for trematodes. 

A principal difficulty is that the wealth of new and 
compiled data, in this indispensable reference book, 
is indexed imperfectly, probably due to F. C. Baker 
untimely death. Especially in such a thorough reyj. 
sion, with so many new or unfamiliar combinations, 
the lack of an alphabetic list of the specific and sub. 
specific terms forces a perusal of all the book to 
find in what genera the forms, most of which were 
described in Planorbis, are now included. In addi- 
tion, the nine new species and seventeen varieties 
described in part 13, and several of the names which 
appear in the plate explanations, are omitted from 
the systematic account. In this connection, the author 


' probably meant to put Menetus coloradoensis (p. 230) § 
in Promenetus (p. 178). Also, Tropicorbis orbiculus § 


dunkeri, a “new name” (p. 494) is not included in 
the index to new forms but appears only in the plate 
index, and then under T. obstructus. Incidentally, 


the “index to text” lists seventeen “new varieties” § 


(p. 525) but only fourteen “varieties, new” (p. 526). 
Misspellings are fairly infrequent, although they in- 
clude fourteen species names in Gyraulus (pp. 66- 
71). But, despite these minor defaults of taxonomic 
desuétude, Van Cleave, with his interesting biogra- 
phy, careful bibliography and fine portrait, has 
shaped an admirable monument to an eager investi- 
gator and inspiring friend. 
Horace B. Baker 
UNIVERSITY OF PENNSYLVANIA 
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